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THE BIGGEST PLASTIC ROCKET NOZZLES js 


pella 


ARE From H/TCO = 


Coming...rockets that will dwarf—in size and thrust 
—every preceding launching. The plastic components that will gird them for flight highl: 
will be manufactured to standards only recently considered impractical with 
The Dumont Division of HITCO has advanced the art of molded plastics to this 
capability in the brief period of four years. Now, under HITCO, a combined team ! 
HITCO-developed ablotiv s 
paatenttiicasion’ of engineers and technicians has made technological breakthroughs in both insula- 
techniques are also provid tive and ablative plastics. New tooling techniques have been developed; the Dumont 
Atlas and Titan nose cone } 1 l f 6500 f | | 
heat chisids. These moterie vdroclave can put pressure of up to 6500 psi uniformly on the surface of a rein- 
enabled the first ICBM nose forced plastic part. Dumont and HITCO are currently molding rocket engine com- 
cone recovery > 
ponents at pressures up to 30,000 psi. 





Though giant rockets are still in the planning stage, the giant plastic capabilities 
are here today. HITCO is ready now to fit the biggest rockets with the biggest 


plastic nozzles. 


H. |. THOMPSON FIBER GLASS CO. Wms 


1611 W. Florence Ave., Inglewood, California, ORegon 8-6251 


DUMONT MANUFACTURING CORP. A Subsidiary of H.!. Thompson Fiber Glass Co 
607 Irwin Street, San Rafael, California, Glenwood 6-1160 


WRITE OR CALL YOUR NEAREST HITCO FIELD ENGINEER. EASTERN: Tom Kimberly, 38 Crescent cle, C 0 

BR 2.6544. Fred W Muhlenfeld, 6659 Loch Hill Rd., Baltimore 12, Md., VA 5-3135. MIDWEST AND SOUTH J 

5650 Colton Dr. N.E., Atlanta 5, Ga., Phone 255-7804. SOUTHWEST: Marshall Morris, 2850A W. Berry, Rm Dr rth ed fr 
Tex., WA 4-8679 SAN DIEGO: John Veil, 9048 Hoveteur Woy, BR 8-5350. SACRAMENTO s 


TO 0 hist 


V 3.7243. CANADIAN PLANT: THE H. |. THOMPSON CO. OF CANADA LTE 60 
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COWLES DISSOLVER 


mixes propellant for 


POLARIS 


Two outstanding examples of special applications for critical dispersion efficiency 


To meet the challenge of producing 
space-age fuels in big volume for 
missiles and rockets (including the 
great Polaris) Aerojet General Corp 
engineers have recently completed a 
change from batch-type mixing to 
the first continuous process for pro- 
pellants. 

Under their direction Cowles dis- 
| persing specialists adapted a giant 
“COWLES DISSOLVER?” to the 

highly critical operations involved, 
with noteworthy advantages 
Big volume fuel production for 
large missiles and rockets be- 
came practical for first time 
Labor costs were cut 80% 
Fire and explosion hazards 


were greatly reduced. 

Higher quality and greater uni- 
formity in end products were 
attained. 


Because the “COWLES DIS 
SOLVER” provided the best pattern 
of dispersing materials and com- 
pounds to fine particle size in the 
shortest possible time, six of the 
largest types were specially designed 
for the Callery Chemical Company 
plant (see illustration). Close coop- 
tration between Callery engineers 
nd Cowles application specialists 
ed from a two-stage operation to a 


single-step method combining the 
dispersion and reaction stages. 


Unique features offer exotic fuel advantages 
Cowles dissolving begins where con- 
ventional mixing stops. The patented 
Cowles impeller imparts high veloc- 
ity to materials, creating intense tur- 
bulence and producing multi-phase, 
multi-directional action and hydrau- 
lic attrition between the particles 
The exclusive M P D* (Maximum 
Power Delivery) drive is capable of 
delivering up to 90% of motor horse- 
power to the impeller, even at slow 

est speeds. 

Completely homogenous metallic 
dispersions to particle size as small 
as two microns are finished in a frac- 
tion of the time required by ordinary 
equipment ...and for many reac- 
tions under conditions previously 
considered impossible. 

Self cleaning impeller will not clog 
with material. 

Cowles equipment is compact, ver- 
satile, fully instrumented, and lends 
itself easily to the close and/or re- 
mote control necessary with highly 
active materials. 


LET US PROVE ITS ADVANTAGES IN YOUR 
PLANT AT OUR RISK! Write today for more 
complete information. 
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Specialized Application Service Available 


Cowles experts have both depth and breadth of expe 
rience in critical, high-speed, high shear dispersions 
unequalied anywhere. Specially designed models for 
adaptations are available for all purposes—laboratory, 
pilot plant and full-scale production 

Your inquiry is invited. Perhaps the solution of a 
problem such as yours is already available from our 
records. If not, you can be assured of competent assist 
ance in helping you get the right answer 

if your need is urgent or critical, contact the execu 
tive nearest you for special attention— 


George E. Missbach, General Sales Manager 
3330 Peachtree Road, N. E., Atlanta 5, Georgia 
Telephone: CEdar 7-1691 

H. N. Meyer, Jr., Vice President 

Cowles Dissolver Company, Inc 

Cayuga, New Yorks Telephone: ALbany 3-3214 


Hugh F. Purcell, Applications Engineer 
Morehouse-Cowles, Inc 

1150 San Fernando Road, Los Angeles 65, California 
Telephone: CApital 5-1571 


MOREHOUSE-COWLES, INC. 
1150 San Fernando Road, 
Los Angeles 65, California 
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MORE THAN’*PAPER 


PROMISES’.... 


Has Been Qualified in Performance by Every 
Manufacturer and Program in Solid Propellant Technology 


What better testimonial can there be for a solid 
rocket fuel oxidizer than to be performance 
proven on every leading solid missile in our 
national arsenal? Trona Ammonium Perchlo- 
rate gives more than “paper promises”... goes 
further than merely meeting specifications. The 
past, present, and future of dependable solid 
propulsion stems from the contributions made 


by AP&CC, from the earliest development of 
solid materials to the drawing boards for tomor 
row’s space craft. By every solid fuel standard 

reliability, portability, uniformity, and repro- 
duceability—Trona Ammonium Perchlorate 
is the ideal oxidizer; more than ever before the 
real measure of solid propellant capability. 





American Potash & Chemical Corporation 


3000 West Sixth Street, Los Angeles 54, California « 99 Park Avenue, New York 16, New York 


PRODUCERS OF: BORAX - POTA 
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A milestone in U.S. missilery was success- 
ful first launch Feb. 1 of Air Force's Boeing 
Minuteman ICBM. M/R’'s Fifth Annual 
Missile/Space Encyclopedia starts on p. 16. 
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Monsanto High Heat Resins for space age applications 


Monsanto Resinox high heat resistant resins were developed to withstand elevated teriperature exposurés. Now being used 


N missile and rocket components, laminates made with Resinox Resins have high strength-to-weight ratio, low rate of 

ablation, excellent shock resistance, low thermal conductivity, and stability at extreme temperatures. 

Monsanto High Heat Resins include A se of layu ase flexibility a e of final Jaminate 
Resinox RI-4080 — Modified Phenolic Resin Compound. Modified phe- 


rt-term heat re- 


Resinox SC-1008—Phenolic Laminating Varnish 
; “ t- Rave sho 
Resinox SC-1013—Silane Modified Phenolic Varnish. For applicat Resinox R!-4009—Phenolic Resin Compound. Develofed for use with 
tos filter mater t can de used in dry powdered form or as@ 


nation. write for a copy of 
D tant Rx Folder” to Monsant hemical Company, 


7 
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Resinox Reg. U*S. Pat. Off 


Resinox TS-5946—Elastomer Modified Phenolic Varnish 


Massachusetts 








NEW M/R EDITORS, Hal Taylor (left) and Tim Trainor, hold forth at staff meeting. 


memo from the publisher 


IT IS ALWAYS a pleasure to re- 
ceive a letter from a missile/space firm 
complimenting us on the competence 
and technical knowledge of a MISSILE 
AND ROCKETS editor who has visited the 
plant. We often are asked where we 
find these editors and what their back- 
ground is. By telling you about the two 
gentlemen pictured above, both of 
whom have joined the M/R editorial 
staff in the past month, we may be able 
to answer those questions. 

Hal Taylor, left, joins us from the 
Washington bureau of the Journal of 
Commerce, where he covered foreign 
trade and investment, international fi- 
nance, and a number of government 
departments, including State and In- 
terior. For a year, he was the Journal's 
Supreme Court correspondent. Hal is 
that most valuable of men—a good 
reporter. 

He combines it with a knowledge of 
the industry. During two years in the 
Army, his principal assignment was in 
supply work for Nike sites in the Wash- 
ington, D.C., and Maryland areas. 

Before his Army stint, Hal briefly 
attended Johns Hopkins University. He 
obtained his bachelor of science degree 
from the University of Maryland in 
1959. His hometown is Blakely, Pa 
Hal's knowledge of government agencies 
is being put to good use. We've assigned 
him to NASA, replacing Jay Holmes, 
who has resigned. 

Jim Trainor, right, comes to us after 
more than three years on U.S. Army 
missile programs. After graduation from 
West Point, he spent two years with 
the 209th Artillery Group (Redstone) 
at Ft. Sill, Okla. There, he participated 
in the planning, testing and launch oper- 
ations of seven Redstone firings, includ- 
ing both Engineer-User tests and Annual 
Service Practice Firings. 

Trainor was transferred in 1960 to 
Redstone Arsenal, where he worked in 
the program coordination office for the 
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Pershing missile system. He later served 
as chief of the Combat Requirements 
Branch in the Advanced Plans Division 
of ABMA, translating the Army’s fu- 
ture missile requirements into specific 
weapon system plans. 

Like Taylor, Trainer also has a good 
background in journalism. Before his 
appointment to West Point, he put in 
five years on the Detroit Free Press, first 
as a copyboy and iater as a rewrite man. 
While at Redstone Arsenal, he worked 
part-time on the Huntsville, Ala., Times. 
Jim replaces Hal Gettings, who has left 
us to join Dynatronics, Inc., as adver- 
tising and public relations manager in 
Orlando, Fla. 

. 

WHILE WE ARE on the subject of 
staff members, we know her friends will 
be pleased to hear that our very capable 
Space Medicine Editor, Heather David, 
has just produced a Little David satel- 
lite, female-type, orbital weight seven 
pounds, 13 ounces, launch site: Sibley 
Memorial Hospital, Washington, D.C 
To add to her husband’s nervousness, 
Heather insisted on working right up 
to the start of countdown and actually 
had a hand in the preparation of this 
week's issue. 

7 

IT IS to hard-working people such 
as these that we are indebted for the 
coverage which has pushed MISssILEs 
AND ROCKETs paid circulation above the 
33,000 mark for the first time, effective 
with this issue. That's a gain of almost 
3000 in the past six months. 

In addition to those 33,000 
scribers, this annual special issue of 
M/R will go by request to another 
7500 members of the military establish- 
ment and the National Aeronautics and 
Space Administration. 3 


sub- 


CA wncdh merhtpreR 


System Development « Communica- 
tions « Data Link » Countermeasures 
Actuators « Missile, Weapon and 
Space Vehicle Research « Infra- 
Red and Microwave R & D. 


ELECTRONIC COMMUNICATIONS, INC. 
St. Petersburg, Florida 


RESEARCH DIVISION 
Timonium (Baltimore), Maryland 


ADVANCED TECHNOLOGY CORPORATION (ADTEC) 
Santa Barbara, California 
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——letters 


Thanks Are Ours 


To the Editor: 

Thank you for reprinting my mem- 
orandum on Columbus (“New Route to 
Cathay—Step by Step,” M/R, May 29, p. 
37), which several people felt was fitting 
of wider distribution than internal labora- 
tory. 

There was one misprint (my fault) in 
the original which may arouse historians 
or Englishmen among the readers; that is, 
Henry II] should read Henry VII. Our 
statement would be equivalent to crediting 
McKinley with the Louisiana Purchase 

Ralph S. Cooper 

Los Alamos Scientific Laboratory 
University of California 

Los Alamos, N.M 


French Propellant 


To the Editor: 


Your issue of June 5 includes an article 
on French and British progress in the field 
of rockets. In this article, under the sub- 
title “French potpourri” you reported that 
certain firms associated in the SEREB pro- 
gram complained that their own progress 
was impeded by the Service Industriel des 
Poudres (Industrial Propellant Division), 
which is responsible for furnishing solid 
propellant grain. 


astonished 


We are that a magazine 
with the prestige of your publication 
would publish without verification any in- 
formation which might tarnish the name 
of the highly reputable Service Francais 
des Poudres (French Propellant Agency). 
We believe that the writer of this article 
was taken advantage of by an irresponsi- 
ble news source whose particularly flighty 
opinion was manifestly unsupported by any 
facts. 

As a rule we do not comment on pas- 
sing press reports, but because we are a 
MISSILES AND Rockets subscriber we feel 
obliged to point out the surreptitious char 
acter of this information, especially in 
compatible with the spirit of your maga 
zine, usually so painstakingly accurate 


L’Ingénieur Général Militaire 
Tavernier 
Directeur des Poudres 


Paris 
The report published in M/R came 
from several highly placed sources in 


Fd 


French industry 


Tough Skating 


To the Editor 


Mr. Rabinow’s report in M/R, June 
12, attempts to discredit Mr. (Norman) 
Dean's complicated demonstration of 





One of the many promising studies now being conducted by 


Lockheed/Georgia scientists involves injecting a hypergolic agent 


into a fuel tank—and using the gas resulting from the combus- 


tion to pressurize storable propellants. This program, under U.S. 


Air Force contract, is typical of the many advanced aerospace 


research activities currently in progress at the Georgia Division. 


LOCKHEED/GEORGIA 


Marietta, Georgia 


rotary-to-linear thrust without coun! 
thrust 

However, in the very last paragra 
(on p. 42) doesn’t Rabinow incorrec 


say, in effect, that you can’t move on rol 
skates by “body English”? You don't 
solutely need friction between yourself a 
the floor to get some forward motion, 
though friction helps of course in ma 
“leap-frogging™ actions. Further, would 
the cited load be moved the stated distar 
from the Dean model's plumb line, if ; 
tached to the suspended platform (i 
fixed frame”)? 
Will you or Mr. Rabinow comment 
the above error in the subject analysis 
H. Dudley Kellogg 
(Member Franklin 
Narberth, Pa 


Institut 


instructive é 
English as 
standing 


1 risky Dut rperime 


d be to try body 


using 
while 


propelling force on rol 


skates on 


Yes, the 


ice 
load does move whicn is 
Dut not with 


F d 


basis of the Dean patent 


reaction exterior to tne system 


Saturn by Blimp? 


To the ditor 


I am writing about the letter, “Satur: 
Dirigible,” from C. W. Farrar (M/R 
July 10, p. 7). Mr. Ferrar proposes 
move the Saturn booster to Cape Canav 
eral by an all-metal airship, but Maj. Ger 
Don R. Ostrander (NASA Director 
Launch Vehicle Programs) claims th 
total both developmental and op 
erational, would be too high 
Time magazine of July 
the U.S. Navy blimp program is to be s 


by 


costs 


a. 4 


“< 


states that 


pended, and that by next December all but 


two of the blimps will be stored 
Could not these blimps be 
the transportation of the Saturn booster 
This would eliminate the development co 
of the all-metal airship 
David W. Johnstor 
Washington, D.C 


used 


f larger dirigible would be 
to lift the relatively 


Ed 


require 


large Saturn stages 


Mud for Moon Shelters 


To the Editor 


Present space travel concepts are base 
upon the idea of taking all the materia 
needed on a moon trip and returning to th 
earth. But, in view of the enormous cos 
of the Kennedy moon program, such con 
cepts are in need of reappraisal 


A saving of one pound at the lunar end 


of the flight will mean a saving of at leas 
10,000 Ibs. at the earth end, even with im 
proved rocket performances, while elimi 
nation of the return trip will raise this t 
at least 30,000 Ibs 

If half the other operations in the 
Kennedy program are reduced in the same 
proportion as the actual moon voyage 
elimination of the return trip alone wil 
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reduce a $40,000,000,000 project to $13,- 
—. & 377,000,000 plus. 
This fact underlies the importance of 
primitive survival techniques to enable one 
ounte: to live on the moon with a minimum of 
equipment from the earth. 
agraph Shelter, by far the heaviest item, merits 
rec! |y special discussion. Excavation machinery 
1 roller jg Wil! be out of the question for one wanting | 
nt ab- to really “go light.” Natural caves cannot | 
elf and be depended upon, and will still have to be 
on, al- rendered air-tight. Above-ground shelters 
many will therefore be a “must.” 
ouldn't Transporting the shelter from the earth 
istance might involve as large a weight penalty as 
i ow a return trip; bringing up commercial ce- 
| Cie ments to bond lunar material together 
would again involve costly weight pen- 
ent on alties ; 
sis? Zwicky’s proposal for welding rocks : Pe 
together would require costly equipment ‘bie ot 
for producing high temperatures in quan- i4 wate . 
cmute ) tity, as well as a serious cracking problem. —* 
But cementing with frozen mud would 
— appear perfectly practicable under lunar 
> shade conditions, for which the polar re- Shown % actual size is a typical XBS modular 
= ¢ gions will be especially favorable. : system, utilizing a firing module, cabling, explosive 
roller Drying should be superficial at tem- ; cartridge, and a separation link. Of compact, solid 
peratures where the free path of the water- ~ state design, the firing module discharges two 
oS vapor molecules will be larger than the , joules (one mfd at 2 KV) through an exploding 
ion pore space. The mud can be sprayed from bridgewire in less than 10 microseconds. Synchro- 
a gun, like stucco, and will freeze almost nizing circuits permit simultaneous initiation of 
instantly at such temperatures. multiple modules as required. This advanced XBS 
: Meteor and radiation protection will be modular system provides important advantages of: 
= provided automatically. And fossil ice or 
j absorbed gases for water and oxygen pro- e Greater Safety 
.. = duction should be especially abundant at 
leture Tt the hanar poles. e Greater System Reliability 
es to Theodore B. Dufur e Fewer Cabling Problems 
-_ cas Angee e Better Design Flexibility 
ector , . 7 . 
that UFO’s Will Rise Again TYPICAL XB ORDNANCE APPLICATIONS 
pop Bf ote Sater: 1. Warhead Adaption Kit SAF 
4 I somehow missed until recently your 2. Re-entry body release device 
| that scintillating reply to my questions on the 3. Second stage destruct system 
> SUS USAF saucer snow job. Might I ask if you 4. Data package release and ejection device 
ll but are really interested in curtailing data sup- 5. Second stage engine igniter 
io pression and falsification of information or 6. Vernier igniters 
or > y i ; . , > 
or | ce ee eee 7 tags spend 
} cost governmental deceit? . . . 8. interstage connector (electric, hydraulic, etc.) actuators 
Boh ; ; 9. First stage destruct system 
aeten te Ae ae - 10. Miscellaneous devices (thrustors, pin-pullers, cable 
C. , ; —oO cutters, etc.) as required by system 
a 11. Tank pressurization gas generators 
uired il 12. Guidance and control power gas generators 
es ° 13. Auxiliary power unit 
Order Reprints of the 8 14. Thermal battery actuators 
MISSILE/SPA CE . 20 15. Thrust termination devices 
16. First stage engine igniters 
; : 15 17. Missile release devices 
ENCYCLOPEDIA at * 18. Umbilical cable releases 
ased i 19. Umbilical mast retractor 
erial 19 20. Turbo pump starters 
> the From 
cost ° 
1 Marketing Department 
Missiles and Rockets 
end 
least 1001 Vermort Avenue, N.W 
eer Washington 5, D. C. 
is to 
Price: $1.00 per copy. 
_ Payment must accompany order. 
age 
will 
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Engineers, scientists — investigate outstanding opportunities at Aerojet 





he Countdown 


WASHINGTON 
Missiles and Berlin 


Military experts say the Administration is much too 
late in trying to strengthen conventional forces to cope 
with a Russian move on Berlin. They say only nuclear 
bombs and missiles wil] deter the huge Red Army and 
that faster deployment of such weapons as Davy Crockett 
would do far more to maintain the peace than a couple of 
reserve divisions. 


Looking for T-3's 
Administration officials continue to leak the comfort- 
ing report that the Missile Gap is growing narrower and 
narrower. The interesting proof: U-2-less intelligence has 
not been able to locate positively any large number of 
sites. Ergo, if you can’t find the enemy, he must have gone 
away. 


SS-11 Wins Army Airborne Role 


The Army has firmly decided to deploy the Nord 
SS-11 as an airborne and vehicle-carried antitank missile. 
An agreement has been signed with Nord to manufacture 
SS-11's in the United States. The Army previously desig- 
nated Nord’s Entac its hand-carried antitank missile. 


Operational Titan Slips 


The first operational Titan I's at Lowry AFB are now 
expected to be ready for emergency use if necessary later 
this year, but the base is not expected to be declared op- 
erational until early 1962. Originally, the first squadron at 
Lowry—first in the Titan ICBM force—was scheduled to 
be operational this summer. 


Space Bill Agreement Seen 


Members of the Senate and House Space Committees 
are expected to reach agreement within the next week on 
the revised $1.7-billion NASA authorization bill. The 
House already has passed the earlier $1.3-billion version 
but is expected to go along with the Administration- 
sought Senate bill. Floor action is expected to follow 
quickly after the conference committee meets. 


Moscow Said “Thanks” 


Friendly scientists at NASA sent the Russians some 
space-snapped pictures of cloud cover over the Soviet 
Union. NASA also asked the Russians to supply infor- 
mation about weather conditions in the Soviet Union, as 
observed from the ground, to compare notes. The Rus- 
sians replied they don’t want to pity that game. But they 
said thanks for the pictures, anyway. 


INDUSTRY 
F-1 Firings Begin 

First static firings of the Rocketdyne F-1 engine, now 
under way, will gradually build up to the rated top thrust 
of 1.5 million Ibs. Tests should shed some light on prob- 
lems of propellant feed systems for liquid boosters of 
over 20 million Ibs. total thrust. Engineers feel pump-fed 
and pressure-fed techniques have major disadvantages and 
they may have to shift to a delta-P or gravity-head system. 
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R&D Intelligence 


NASA feels low wattage yield of nuclear power 
sources makes them unsuitable for both Tiros and follow- 
on Nimbus weather satellites . . . AMC has put out a 
request-for-proposal to fabricate an electro-formed part 
which will withstand 3500°F for at least 100 hours. Com- 
ponent reportedly is for leading edge of a wing . . . Nine 
different methods of thrust vector control are under study 
by Aerojet-General for large solid-rocket boosters. Most 
promising: liquid injection to create a shock wave which 
will divert exhaust stream. 


Air-snatch for Drones 


Air Force is considering air-snatch recovery of target 
drones based on the Discoverer system. One system is 
being tried out on a Kaman helicopter at Holioman AFB 
Potential savings in preventing saltwater landings: $5 
million in reduced maintenance. 


Minuteman Dividend 


The Air Force says experience gained in Minuteman 
has saved about 20% in the estimated development cost 
of the Douglas Skybolt propellant, a polyurethane with 
aluminum additive. The two-stage ALBM has an optional 
coast phase which can be utilized between stages for range 
adjustments and a gimballed second-stage nozzle for pre- 
cise thrust vector control. 


Fast Switch 


Crew of four Dynatronics engineers cut a gear box 
out of an antenna at Eglin AFB and flew it to San Nicolas 
Island off Point Mugu, Calif., to fix a Tiros antenna that 
went out July 4. The fast switch—under difficult field 
conditions—enabled NASA's Tiros shot to go July 12 with 
only one day’s delay. 


INTERNATIONAL 


Sweden Buys Bloodhounds 


The Royal Swedish Air Force has awarded a multi- 
million-pound order to British Aircraft Corp. for Blood- 
hound Mark Il surface-to-air missiles. The order is said 
to be the largest ever placed by a foreign government for 
British missiles. No specific amount has been disclosed 
Meantime, British Aircraft is reported to be preparing to 
announce another large order within the month. 


Aussies Developing ASW Missile 


The Australian Department of Supply has under de- 
velopment an ASW booster for the Mark 44 torpedo. The 
missile is said to have twice the range of Asroc, which also 
carries the Mark 44. The U.S. has contributed $4 million 
to the program. 


Vigilant Struts Its Stuff 


High-ranking officers from France, Britain, the 
United States and Yugoslavia watched the first demon- 
stration of the Vickers Vigilant antitank missile in Eng- 
land earlier this month. Score against four moving Cen- 
turion tanks: 12 hits, one miss. 
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First Midas Scans USSR 


The Air Force launched a 3500- 
lb. Midas IR early warning satellite 
into a circular 1850-mi.-high orbit 
July 12 with an Atlas-Agena B from 
Point Arguello, Calif. 

Midas III's 160-min. orbit is tak- 
ing it over Russia as well as every 
other point on earth in a test of its 
detection payload. Presumably it will 
be tested against U.S. missiles 
launched at the Cape and Vanden- 
berg AFB. Tracking and readout sta- 
tions are at Vandenberg, Kaena 
Point, Hawaii, and New Boston, 
N.H., with systems control at Sunny- 
vale, Calif. 

In two previous shots from the 
Cape last year, the first failed to orbit 
and the radio transmitter of the sec- 
ond failed shortly after it went into 
orbit. 


Tiros Hunts Hurricanes 


A Tiros Ill meteorological satel- 
lite was launched successfully July 12 
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Swedish Order Bloodhound 
BRITISH BLOODHOUND Mark 2, shown 
at operational site, has been ordered for 
Swedish air defense in “large” contract. 
by NASA, with both the Thor Delta 
booster and satellite equipment func- 
tioning perfectly. 

NASA officials said that the satel- 
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DIGISYN'’ 


PHOTOELECTRIC INCREMENTAL 


POSITION TRANSDUCERS 


Performance: 


Digital pulse output from rotary motion 
input 


Resolution to 
revolution 


Forward and backward rotation counts 
Provisions for zero reset 
Linear & Non-Linear functions 


262,000 counts per 


Typical Applications: 


Precision machines — servo control 
Pulse tachometers 

Shaft position control and monitor 
Circle dividing 

Stable platform position monitor 


COMPLETE LINE OF DIRECT-READING BINARY AND SPECIAL 
ENCODE! 


RS AND ACCESSORY EQUIPMENTS ALSO AVAILABLE 


Write or call (Boston) COpley 7.8425 for further information 


WAYNE-GEORGE 


CORPORATION 


(ADCON DIVISION) 
BOSTON 19, MASS. 
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lite’s orbit—designed to gain new 
formation on hurricanes—has an ay 
gee of 450 miles, a perigee of 425 
miles and an inclination of 48 ce- 
grees, 100 minutes. 

The satellite differs from its two 
predecessors, Tiros I and //, in that 
it carries two wide-angle television 
cameras and a new infrared radiation 
experimeent. 

A new tracking station at San 
tiago, Chile, is also being used for 
the first time in the Tiros Program 

The satellite transmitted good pic- 
tures of cloud cover on its first pass 
over the earth. 


’ 


AF Overhauls Staff 


The Air Force has announced a 
major reorganization of the Air Staff 
effective July 1. 

The new posts: 

Deputy Chief of Staff (Systems 
and Logistics)—a combination of 
staff responsibilities for development 
procurement and logistic support of 
aircraft, missiles, space and electronic 
systems. To be under Lt. Gen. Mark 
E. Bradley. 

Deputy Chief of Staff (Research 
and Technology)—Assigned to Lt 
Gen. Roscoe C. Wilson, will combine 
staff action on research, advance tech 
nology, studies requirements and de 
velopment planning. 

Other assignments: 

Brig. Gen. Milton B. Adams 
supervise development, procurement 
production and review all systems 
programs at staff levels. 

Maj. Gen. William T. Thurman 
Director of procurement manage 
ment, responsible for major policy 
and procedure in field procurement 
agencies. 

Brig. Gen. M. C. Smith—Director 
of systems services for the S&L Of- 
fice. Responsibilities include: missile 
range and special group environment 
support; standardization and engi 
neering; tech and industrial reports 
and general equipment support. 

System staff offices (SYSTO’s) 
will be set up for systems such as 
Minuteman and B-70, and will re- 
port directly to Asst. DCS/Systems 
Units will exist only during the crit 
cal phase in the system’s life cycle 
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DCS/R&T will be the AF focal 
point for scientific and tech inter- 
action with agencies such as AEC 
and NASA. 


Esenwein to Lead AIA 


\ugust Esenwein has been elected 
president of the Aerospace Industries 
Association, replacing Gen. Orval 
Cook, who will resign in December. 
Esenwein, retired Convair Executive 
Vice President, will assume the title 
of Deputy General Manager of AIA 
on Oct. 1, pending his succession to 
the presidency. 


AMR Communications Growing 


A 700-mile extension of the At- 
lantic Missile Range underwater com- 
munications net will be built by the 
team of U.S. Underseas Cable Corp., 
Phelps Dodge and Northrop, with 
USUCC overall manager. When fin- 
ished, the $5-million Air Force Mis- 





; 
; 
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sile Test Center project will be capa- 
ble of providing 60 4-kc channels in 
two directions. Work is scheduled to 
be completed in 26 months. 


Another Discoverer Snatched 


Fourteen minutes after first sight- 
ing, the Discoverer XXVI capsule 
was Safely air-snared north of Hawaii 
July 9 by a C-119 Flying Boxcar. 
The fourth successful air recovery in 
the series came after 32 orbits, some 
50 hours and 36 minutes after launch 
from Vandenberg AFB. 

Originally it was hoped to leave 
the capsule in orbit four days. “Tech- 
nical reasons” forced scientists to 
trigger the return mechanism early 

The capsule carried samples of 
silicon, iron, bismuth, yttrium, mag- 
nesium, nickel, lead and uranium 
he silicon samples may provide in- 
formation on damaging effects of 
radiation on solar cells. After recov- 
ery, Discoverer XXVI was flown to 
Sunnyvale, Calif., for study and eval- 
uation 


New Bullpups Upcoming 


A $2.25-million AF contract was 
awarded The Martin Co. for initial 
production of the nuclear-tipped Buill- 
pup GAM 83-B. The air-to-surface 
weapon has “offset launch” ability, 
vhich permit the pilot to guide it 
lowards targets lying at extreme 





ingles from line of launch. 
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Certified Leakproof for Helium at 6000 psi 


“No leakage or media migration was noted during or at the comple- 
tion of 500 cycles of operation” with a %4-inch CPV O-SEAL globe valve 
handling helium at 6000 psi 

So reports the Wyle Laboratories of El Segundo, Calif. on an 
independent test one of many that underlines the leakproof relia- 
bility of CPV O-SEAL valves. But that is only a part of the story. 

The unique O-SEAL SYSTEM includes a complete line of unions, 
elbows, tees and fittings in addition to globe, check and relief valves 
that can be installed with hand tight connec- 


removed or relocated 


tions. Positive, leakproof service is assured. Sizes range from Ye-inch 
to 2 inches. 
Send today for a copy of the complete Wyle test report and 36 


page Catalog 60-B on the CPV O-SEAL SYSTEM 





COMBINATION PUMP VALVE CO. / 846 Preston Street, Philadelphia 4, Pa. 
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COMLD qty shot marked the end of the missile’s 
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TEMPERATURE | [Epes 
CONTROLS 4 


Pol thre Si 


gyro temperature controls—delivered on time. Mag- 


ity. This is why so many missile makers rely on Mag- 
netic Controls Company. For experienced advice and | $500-million government liability 


detailed facts on specific applications, phone or write: 


6419 CAMBRIDGE STREET a MINNEAPOLIS 26, MINN o WE. 9-4691 





Atlas Succeeds, Sets Mark 


The trouble- plagued Aflas -£ 
whizzed to a new distance record for 
military flights—9050 miles. ‘he 
Canaveral-Indian Ocean trip on July 
7 beat by 10 miles two earlier Alas 










success for the E, which had failec in 

7 of its 10 previous launchings 
After the flight, a General Dy. 

namics spokesman said he hoped the 









problems. 
The Air Force hopes to have the 
bird operational late this year 












Rover’s Clogged Plumbing 


Some 100 plumbers and pipefit- 
ters walked off the job June 30 at the 
Project Rover test site northwest of 










will delay testing of the nuclear 
rocket program. Union leaders sa\ 




































more than management’s proposa 
a 45-cent hourly raise, spread ove: 
two-year period. 


Spectre of Red N-Bomb 

Russia may have beaten the US 
in developing a neutron bomb 
may use it in a Berlin showdown, Ser 
Thomas Dodd (D-Conn.) warned 
U.S. News & World Report. Sa 
Dodd: “If they (the Russians) have 
violated the 24-year honor mor 
torium on testing—and to my n 
they would not be communists if t! 
had not cheated on it—then they 
ready may have beaten us to 
neutron bomb.” 

The Congressional Atomic 
ergy Committee will meet later 
month to discuss among other thing 
the issues President Kennedy faces 


misstles 








Missile manufacturers demand light, accurate, reliable | deciding whether to resume nucle 


testing 


netic Controls Company pioneered this field in 1952. | Indemnity Ceiling Removed 


Since then we have reduced the weight and size of these The House Space Committee 


proved a bill (HR 7115) grar 


controls by 90% while increasing accuracy and reliabil- | NASA authorization to inden 


space contractors against “unusuall) § 
hazardous risks,” after removin 


itation (M/R, June 12, p. 44) 
The committee approved 
committee’s recommendation to 


MAGNETIC CONTROLS COMPANY | the limitation on grounds that the fed 


eral government has no authority 
impose limits on court cases wi 
individual states. 


Heat Control Systems ©@ Static inverters © Voltage Monitoring Systems 
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nuclear 
TS Say 
a hou LET <> engineer and construct your gas pressurization system . . . 
Sal ol 
over a 
ie US Over the past several years AMINCO has supplied gas pressurization CORBLIN COMPRESSORS 
ib and equipment for practically ALL the major high pressure shock tube Corblin dia . , , 
~ gel phragm-type compressors are particularly well suited to this type applico- 
n, Sen facilities in this country, AND FOR GOOD REASON: tion since they permit pressurization of gas directly from bottles, and their non- 
med in 1, Compression is accomplished with complete freedom from con- contaminating qualities make possible the obtainment of radiation measurements, 
Said] tamination, through use of Corblin diaphragm-type compressors etc. from shock tube experiments. They are leak-free ... less expensive to maintain 
) have . which Aminco handles exclusively in North America. . . . feature high efficiency for less power cost. 
mor § 2. Valves, fittings, tubing, pressure vessels, ore of the highest SEND FOR NEW BULLETIN 4074 K-2 
| mine caliber, built with the know-how that 40 ycars’ experience in eee 
if they § the field assures. A new 8-page bulletin will be mailed on request. Four models of Corblin compressors 
rey al : f , are described for pressures to 30,000 p.s.i. and capacities to several hundred 
to the 3. Every precaution is taken to assure the safety of operating s.c.f.m. The bulletin also describes additional shock tube facilities; other gas-handling 


personnel. applications; and a complete line of Corblin diaphragm-type pumps. Aminco engineers 


: STRATED ABOVE will be pleased to visit your facility to discuss systems for shock tube pressurization 
ae a Soe ae or other high pressure gas handling applications tailored to your individual needs. 


er this Illustrated above is a shock tube pressurization system recently 
things constructed by Aminco for a major aircraft company. The system is 
Ices ID designed for pressurization of a large 15,000 p.s.i. system. It 
uclear includes three Corblin diaphragm-type compressors (two shown); 





manual and automatic controls for pressurization and firing of the 
shock tube; a medium-pressure gas-mixing vessel (not shown); 
- and a high-pressure gas-storage vessel (not shown). 


In operation, either a helium-hydrogen mixture may be taken 
from the gas mixing vessel at elevated pressure for further 
pressurization, or air may be taken at atmospheric pressure for 


Ce ap 
anting 





a pressurization. 
isuall\ 
ing 3 Gas is pumped at 9,000 p.s.i. into the high pressure storage vessel 
. i - whose volume is about double that of the shock tube driver section. 
. Suction is taken from the high pressure storage vessel, by two 
° J Flow di for typical 
ae high-pressure booster compressors, for pressurization of the driver CoH v ence tor 3 prt etonna 


section. Pressurization can be accomplished within 11 minutes to 
lo lif 15,000 p.s.i. 


surizing system for the U.S. 
Army Ordnance Corps. 





“ 7: A remote contro! panel is provided for filling the driver section with 
7 . : oxygen; pressurization of the driver section; and firing the shock _ es... 
uit tube. 
VAT NS, © AMERICAN INSTRUMENT Co., INC. 
196) ZA —ZOOWN CCS 8030 Georgia Ave., Silver Spring, Maryland 
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INERTIAL COMPONENTS 








SUB-SYSTEMS AND FLIGHT TEST EQUIPMENT 


- RATE GYROSCOPES) 


TYPE M-100 is the latest in Honeywell’s 
family of miniaturized high perform- 
ance rate gyros. It features constant 
damping over a wide operating tem- 
perature range (~—65°F to +250°F) 
without the use of heaters. 

TYPE GN or “Golden Gnat” is another 
of Honeywell’s high performance gyros 
and has been in full production in a 
wide variety of miniature rate pack- 
ages over the past four years. 


TYPE JR, another rate gyro of proven 
reliability, features a unique quadri- 
lever spring suspension for high sen- 
sitivity and a wide full range under 
severe environmental conditions; 
TYPE JRS, with Gimbal Torquer and 
SMRD self-check circuits plus thermo- 
statically controlled damping system 
heaters, fulfills requirements for con- 
firmed reliability and constant damp- 
ing; TYPE K Rate Measuring Gyro 
features a linear output signal that is 
proportional to the input rate within 
0.25% full scale. 


INERTIAL SUB-SYSTEMS 


€ 


* 
3 
= 


Roll, pitch and yaw rates are meas- 
ured by special Inertial Sub-System 
Packages using Honeywell Gyroscopes. 
The polarity and amplitude of the 
output D-C signals correspond to in- 
put rates of turns. These output signals, 
teamed with other equipment, make 
possible uniform pilot control response 
for all flight conditions. 

F102 PACKAGE, with three Model JR 
Gyros, is used in the F102 fighter. 


F104 PACKAGE, designed around three 
Gnat Gyros, is used on the F104 Super 
Star Fighter. 

FIO6 THREE-AXIS TURN RATE TRANS- 
MITTER also uses three Gnats. 


EQUIPMENT 


HONEYWELL RATE GYRO TEST SET de- 
signed for use by field personnel for the 
static analysis of rate gyros, rate gyro 
demodulator amplifier, and three-axis 
rate gyros packages. This equipment 
meets the design requirements of MIL- 
T-945 and environmental test require- 
ments outlined in MIL-E-4970. 


SPECIALIZED TEST EQUIPMENT such as 
Radar Range Servo Test Sets, Fre- 
quency Response Analyzers, and other 
electronic equipment can be designed 
and manufactured to meet your 
requirements. 
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ACCELEROMETERS 


TYPES LA-100, LA-300 are low cost, 
rugged, linear, non-pendulous units 
with potentiometer outputs. 


TYPE LA-200 is a miniaturized, pendul- 
ous, linear accelerometer which is 
fluid-damped and mechanically com- 
pensated. Output signal is provided by 
a variable reluctance signal generator. 


TYPE LA-500 is a linear, non-pendulous, 
fluid-damped potentiometer output 
device that features constant damping, 
linear response, (—65°F to +175°F). 
TYPE LA-600 is a linear, non-pendulous 
A-C accelerometer in which pick-off 
friction is eliminated to permit resolu- 
tion of extremely low level inputs. This 
accelerometer features magnetic damp- 
ing for near constant damping ratio 
(—65°F to +250°F). 


TYPE LA-800 subminiature linear accel- 
erometer is the smallest such instru- 
ment available today offering a variable 
reluctance pickoff and an essentially 
constant damping ratio over the tem- 
perature range of —65°F to +250°F. 


CONTRACT ENGINEERING 
AND MANUFACTURING 


S 


Honeywell’s Boston Division will de- 
sign from customer specifications or 
prototypes, or manufacture to custom- 
er’s drawings. Typical of the completed 
programs in this area are: CN-100 
Compass-controlled Stable Reference 
Platform for a bombing system (shown 
at left), and Displacement Gyros for 
the AlA/BNC Bombing Navigational 
Computer. 


MARK 46 PACKAGE, containing three 
Gnats plus two pendulous accelerom- 
eters, supplies complete stabilizing 
data for the automatic pilot on the 
Mark 46 Torpedo. 


POLARIS PACKAGE with three Gnats and 
associated circuitry in a 5%” x 4” x 
26" package, is the control rate of 
turn instrument in the Polaris Missile. 


Write to Minneapolis-Honeywell, 
Boston Division, Dept. 18, 1400 
Soldiers Field Road, Boston 35, 
Massachusetts. 


Honeywell 
HA) Military Predicts. Group 


Circle No. 49 on Subscriber Service Cord ——> 








The entire Mercury system was designed around the safety of the astronaut. Perched atop his 
capsule is an escape system powered by a GCR solid-propellant rocket. It will hurl the astronaut— 
capsule and all—up and out of trouble should the booster fail during launch or low-altitude flight. 


This GCR rocket must work. It does work. In more than 60 test shots, it has fired perfectly every time. 
This super-reliable propulsion system is one of several important solid-rocket projects now in pro- 
duction at GCR. In propulsion system research and development, GCR is at work on advanced 
programs for huge segmented boosters, hybrid rockets, ultra-high performance propellants, and a 


variety of other promising projects. GRAND CENTRAL ROCKET COMPANY 


REDLANDS, CALIFORNIA 





WHEN THE MAN 
IN THE MERCURY 
NEEDS OUT 














New from Bendix 





E-200 HIGH TEMPERATURE CAPACITORS 
Operable to +200°C. 


The Bendix® E-200 series of lightweight, small 
size capacitors is designed for installations re- 
quiring a high degree of component reliability 
at operating temperatures as high as 200°C. 

High temperature capability and mica-like 
electrical characteristics enable the E-200 series 
to withstand extremely high orders of AC in 
small envelope size at all ambients under 200°C. 

The new series is designed and manufactured 


to a Bendix specification which is patterned 
after the high reliability specification MIL-C- 
14157B, proposed. 

Hermetically sealed in tubular or rectangular 
housings, these capacitors offer superior resist- 
ance to mechanical and climatic environments. 
E-200 CHARACTERISTICS: - 
Solid impregnants * Exceptional stability * High insulation 
resistance * Radiation resistance * Outstanding dependability 


Wound mica papers ° 


For full details, write 


Scintilla Division 


Condi” 


SIDNEY, NEW YORK 


Cenedion Affiliate: Aviation Electric, Ltd, 200 Lavrentien Bivd., Montreo! 9, Quebec. Export Sales & Service: Bendix Internotional, 205 E. 42nd St. New York 17.N. Y 
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NEXT: FLIGHT-WEIGHT 
ROCKET FIRINGS 


Current achievements by the rocket propul- 
sion industry give reassuring evidence of 
this nation’s ability to seize the initiative in 
the development of large solid boosters. 

The next advance of major significance to 
the national booster program will be the 
firing of flight-weight segmented rockets of 


250,000 and 500,000 pounds thrust at UTC’s 
Development Center. 


UNITED TECHNOLOGY CORPORATION 


A subsidiary of United Aircraft Corporation 


P.O. Box 358, Sunnyvale, California 


Capability backed by four decades 


of propulsion experience 











Whether the universe has a “saddle shape,” or any shape at all, is a matter of interesting conjecture. The 
matter of space travel, however, is the subject of intense experimentation. A nuciear/thermionic / ionic 
propulsion system, currently being studied at Lockheed Missiles and Space Division, might well 

become the power source for space vehicles. 


its design incorporates a nuclear reactor only one foot in diameter, generating heat at a temperature of 
1850°K. This is transmitted to banks of thermionic generators, converting the heat directly into 

electrical energy fer the ion beam motor which uses cesium vapor as a fuel. The entire system is designed 
without any moving parts, minimizing the possibility of failure. 


Lockheed's investigation of propulsion covers a number of potential systems. They include: plasma, 
ionic, nuclear, unique concepts in chemical systems involving high-energy solid and liquid propelients, 
combined solid-liquid chemical systems. The fundamenta!s of magnetohydrodynamics, as they might 
eventually apply tu propulsion systems, are also being examined. Just as thoroughly, Lockheed probes 
all missile and space disciplines in @apth. The extensive facilities of the research and development 
laboratories — together with the opportunity of working with men who are acknowledged leaders in 

their fields — make association with Lockheed truly rewarding and satisfying 


Lockheed Missiles and Space Division in Sunnyvale and Palo Alto, on the beautiful San Francisco 
Peninsula, is an exciting and challenging place to work. For further information, write Research and 
Development Staff, Department M-24D, 962 West Ei Camino Real, Sunnyvale, California. U.S. citizenship 
or existing Department of Defense industrial security clearance required. All qualified applicants will 
receive consideration for employment without regard to race, creed, color or national origin 


Lockheed / wssies AND SPACE DIVISION 


Sysiems Manager for the Navy POLARIS FBM and the Air Force AGENA Satellite in the DISCOVERER and MIDAS Programs 


SUNNYVALE, PALO ALTO, VAN NUYS, SANTA CRO@Z, SANTA MARIA. CALIFORNIA © CAPE CANAVERAL, FLORIDA © HAWAII 














STEERING GEAR 


Conventional aircraft control surfaces will not guide 
space, ships and capsules. Rudders, ailerons and ele- 
vators find no resistance and hence produce no 
reaction to their movements where there is no atmos- 
phere. Even at altitudes only half way up, they are 
sluggishly ineffective. 

The accepted answer to a dependable steering mecha- 
nism for astronauts is a system of jet reaction controls 
developed and produced by Bell Aerosystems Com- 
pany. First used on Bell’s own supersonic X-1B 
several years ago, the system has been greatly improved 
and adopted for the X-15, the Mercury man-in-space 
project and other space vehicles. 

Through strategically located, low and high thrust (1 to 


Reaction controls at work in space — symbolized. 


FOR MERCURY ASTRONAUTS 


1500..pound) rocket.engines, Bell’s reaction controls 
not Only, position and guide the ship by controlling the 
roll, ‘pitch and yaw, but they also provide for orbit 
changes and retro-thrust. Some of the jets are throttle- 
able while others can be operated in combination to 
provide the astronaut positive and flexible control 


This revolutionary steering gear for space, available 
using monopropellants or high energy bipropellant 
is just one of many advanced projects which 
currently engaging the diversified talents of Bell 
Aerosystems Company in the fields of rocketry, avi 
onics and space techniques. Engineers and scie 
seeking challenging, long-range career opportunitic 
can find them at Bell. 


SELL AEROSYSTE™: 


BUFFALO 5, N. Y. 
DIVISION OF BELL AEROSPACE CORPORATION 
A TEXTRON COMPANY 
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Keeping a roof over your head 


The men of SAC literally keep a roof over all our heads . . . their presence 
providing continuous protection. This deterrent to aggression is no simple 
task; yet it is the mission of the men and planes of the Strategic Air 
Command. @ As individuals or as industries, we all contribute to maintaining 
and improving this vast defense force. AC Spark Plug Division is presently 
contributing by developing and producing a new all-weather Bombing 
Navigation System for SAC's first-line bomber, the B-52. This radar- 
oriented system will enable the B-52 to make high speed bombing runs at 
low levels, circumventing hazardous ground obstacies. @ This new product 
by AC Spark Plug Division is helping SAC make the roof stronger. 


AC SPARK PLUG £2 THE ELECTRONICS DIVISION OF GENERAL MOTORS 


Inertial Guidance for Titan 11, Thor and Mace. Bombing Navigation for B-52 and B-47, 


Milwaukee * Los Angeles + Bostoh 2 AC 





™ If you are an experienced radar engineer interested 
in working on advanced airborne navigation sys- 

lems, please contact Mr. G. F. Raasch, Director of 
-. Stientific and Professional Employment, 7929 S. 

lowell, Milwaukee 1, Wis. All qualified applicants 

Ul receive consideration for employment without 

rd to race, color, creed or national origin. 
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LOW POWER ENVIRONMENTALLY PROVED... AVAILABLE NOW! 


Delco Radio’s new silicon digital modules operate on less than 4 mw. of power 


i 
per logic stage. They are rugged enough to withstand extreme environmental conditions 
and are small and lightweight. Encapsulated in light foamy epoxy, each module weivhs 


less than 12 grams and occupies less than one-half cubic inch. The basic set of modi 


es 

includes a bistable multivibrator, a diode NOR gate, a power driver, a monostable mulltivi- 
brator and an astable multivibrator. From these basic units larger computer subassemb)| ies 
can be assembled, such as shift registers, adders, binary counters, decimal counters 

and timing devices. A range of applications—from small scale switching circuits te 
large computers can be satisfied with these modules. Environmentally proved to 


SHOCK VIBRATION HUMIDITY OPERATING ACCELERATION 
1,000G 1 all planes 15G's at 10 to 2,000 cps 95% at max. temp. TEMPERATURE 20G's 
RANGE 
— 40°C to +100°C 


STORAGE OR 
STERILIZATION 
TEMPERATURE 
— 65°C to 4+125°C 
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Data sheets are available. Just write or call our Military Sales Department. [DELCO 


Physicists and electronics engineers: Join Delco Radio’s search for new and better products through Solid State Physics. 


PIONEERING ELECTRONIC PRODUCTS THROUGH SOLID STATE PHYSICS FRADIO 


Division of General Motors ¢ Kokomo, Indiana 
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AUTOMATIC CHECKOUT SYSTE 


Proven Operational Systems - Based 
On Solid State Design 
Capability 


The reputation, reliability and performance 
of Intermountain instruments and systems are 
based on highly developed Solid State design 
techniques utilized, for example, in the design 
and processing of Solid State Printed Circuit 
Cards. You can put this demonstrated Solid 
State Design capability to work for you 
Intermountain will design and process Stand- 
ard or High Density Miniaturized Solid State 
Printed Circuit Cards for your specific appli- 
cation . . . to your specifications — or furnish 
any of a wide variety of standard Intermoun- 
tain circuits which have been proven in op 
eration of Intermountain instruments and 
systems. Exacting standards of quality, relia- 
bility and performance — substantial savings 


CURTISS-WRIGHT 


CORPORATION ; ; 
in design time and ultimate cost — these are 


just some of the advantages you get with 
Intermountain. Write today for information, 
or a quotation on your Solid State Circuit 
Design requirements. 


Intermountain Branch 
Electronics Division 
P.O. Box 10044 Albuquerque, New Mexico 


Telephone: 345-166! 
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Insulation news from Johns-Manville 


oa Now Min-K 
ed sium is flexible! 


ll THE INSULATION WITH A LOWER 
CONDUCTIVITY THAN STILL AIR IS NOW 
AVAILABLE IN BLANKET AND TAPE FORMS 


ty = - FOR UNLIMITED NEW APPLICATIONS 


material developed 
ance an . ; . , now has an added 
, q t) I t MAT a new concept in 
Ss are : nissil sulation. The higher it flies, the bette 
sign lates . tr mal conductivity drops as 
Re ph $s superior pet 
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Millionth-Inch Accuracies 


For Million-Mile Journeys 


The Primary Standards Laboratory at Hercules’ Bacchus plant has 
a fundamental accuracy of four one-millionths of an inch. 

This is second order only to the National Bureau of Standards in 
Washington. Here is the calibration point for all measuring, gaging, 
machining, and assembly of the third-stage motor for Minuteman, 
the advanced second-stage motor for Polaris, and in development 

of the ultraprecision retrorocket for Ranger. 

There is good reason for such stringent physical accuracy. Missiles 
or space vehicles— whether they are to travel hundreds or thousands 
of miles, or into far distance—must traject with pin-point precision. 
And, unless the final stage is manned, or under cybernetic control, the 
governors of its final course are purely ballistic: the force, time, and 
direction with which its motor was originally endowed. 

The factors of force and time are subject to chemical prediction; 
precision and dependability in this area are the backbone of Hercules’ 
current contributions to missilry. Direction of application, however, is a 
purely physical thing, and calls for new orders of accuracy in manufacture. 
It is for this reason that the Primary Standards Laboratory at Bacchus 


is one of the key units of the Chemical Propulsion Division. 


Chemical Propulsion Division 
HERCULES POWDER COMPANY 


Hercules Tower—910 Market St., Wilmington 99. Del. 
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for precision...economy....reliability 


You're looking at a tape-programmed jig borer at the Sperry Farragut plant Capabilities and facilities for study, design, 
in Bristol, Tennessee. evaluation, prototype construction, and final 

Part of one of the country’s largest such machine tool installations, its quantity production of precision systems, sub- 
output is devoted exclusively to the economical production of precision systems, and components for: 


mechanical and electromechanical components . . . reliable components of ¢ Missile guidance and control 
intricate control systems that guide many of the nation’s successful missile ¢ Fire control 
and satellite “shots” and that will guide SATURN space explorations. ¢ Aircraft instrumentation 
Advanced machine tools of this type are typical of Sperry Farragut’s * Navigation —land, air and sea 
modern production facilities, which include one of the most extensive and * Computers 
up-to-date “clean room” areas for precision assembly work, and comprehen- * Trail marking equipment 
sive equipment for product environmental evaluation. 
At Sperry Farragut, full realization of equipment potentialities is assured 
by a highly trained staff with wide experience in guidance system production : 
~skilled personnel motivated by a sense of urgency and dedicated to achiev- 
ing the highest quality and reliability attainable. SPERRY ARRAGUT 
Contracting agencies and government contractors are invited to talk over COMPANY 
application of Sperry Farragut facilities and capabilities to their specific |; 
projects. Our liaison engineers will welcome an opportunity to discuss your : DIVISION OF SPERRY RAND CORPORATION 
requirements. ee { BRISTOL, TENNESSEE 
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A lot of jobs—especially in missiles—need room to com- 
plete. It takes inner space to prepare for outer space. It 
takes skills and long experience to work with metals in the 
large way some of your jobs require. 

General American’s Plate & Welding Division has the 
space, the skills and the experience you need, whether 
your problem is one or a dozen special pieces, or a con- 
tinuous operation involving thousands of units. 

General American has produced lox vessels, radiation 
shields, atomic waste evaporators and missile equipment 


components. We are known around the world for the tanks 
we have fabricated and erected—tanks for storage of 
petroleum products, acids, chemicals and water; tank cars 
for transportation of any kind of liquid. We are constantly 
at work on projects that involve cutting, forming, milling 
and stress relieving of large metal structures. Our back- 
ground in aluminum and alloy steels is considerable. 
When a job requires custom fabrication of metal—any 
metal—we yenerally can handle it faster and better than 
any one else. We would like to work for you. 


Plate & Welding Division 


GENERAL AMERICAN TRANSPORTATION CORPORATION 


135 South LaSalle Street + Chicago 3, Illinois 


PLATE & WELDING 


Offices in principal cities 


DIVISION 


TRADE 
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“FORMIDABLE 
DETERRENT” 





OVER — | 


ON 


UNDER 
THE 
SEA 


i 


Vital insurance for the survival of our country is the quick detection of hostile undersea 
activity and immediate retaliation with a devastating counterblow. Only the maximum in 
detection and retaliation from over, on and under the sea will insure the necessary 
‘formidable deterrent”. Years of research and development by Philco Corporation are 
contributing to the solution of the country’s many underwater problems. 

Government and Industrial Group, Philadelphia 44, Pennsylvania Pl f é LCO 

MMUNICATION AND WEAPONS DIVISION e COMMUNICATIONS SYSTEMS DIVISION 
MPUTER DIVISION RRA ELECTRONIC DIVISION « WESTERN DEVELOPMENT LABORATORIES Famous for Quality the Uerld Over 
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At BFG the ingredients for successful production of filament-wound 
plastic-impregnated glass fiber structures are: 


/~*_* 





e An active BFG dev ev program for resin systems, backed by 
years of research in rubber and plastics chemistry. 


e A pilot plant program for producing glass fibers with superior 


B.GOODRICH OFFERS =?" 


e Years of experience in unidirectional filament construction. 
e A machine design group which engineers the production equip- 


SMMECOMPLETE CAPABILITY “ tven ior this new chntque 


in —_—_—_—_—_— e Facilities for producing the complete structure, including insulator 
liner, at one location. 
SEMIN FILAMENT-WOUND =: eas 
y ” This complete capability can help you in designing and producing 


lg= light, strong, heat resistant structures...for rocket motor cases, 
ROCKET MOTOR CASES nozzles, and pressure vessels. For booklet describing the filament 
winding method, write B.F.Goodrich Aviation Products, a division of 


The B.F. Goodrich Company, Depi. MR-7, Akron, Ohio 


i> . . 
\ B.EGoodrich aviation products 
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Target in 14 countries 


The target is a Northrop drone. The countries using it are Belgium, Canada, Denmark, Great 
Britain, Iraq, Italy, Japan, Nationalist China, Netherlands, Portugal, Republic of Korea, 
Spain, Sweden, and West Germany. Northrop target drones and missiles, surveillance drones, 


and complete support systems are built by RAD iIOPLAN E 


A DIVISION OF 


NORTHROP 
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Protecting troops under fire obviously becomes an infinitely 


more complex problem when that attack might possibly 
involve Chemical, Bacteriological or Radiological warfare; 
calling for special detection apparatus, filtering equipment, 
and decontamination systems. A team of FMC design 
engineers is now working on this problem, applying our 
company’s considerable experience in chemicals and in 
machinery. If you have an upcoming project in this field, 
call in FMC at the planning stage. 
For details, write Preliminary Design Engineer- 


ing Dept., FMC Ordnance Division, P.O. Box 
367, San Jose, Calif. Phone: CY press 4-8124. 


FOOD MACHINERY AND CHEMICAL 
me CORPORATION ay) 


Ordnance Division oo 
7108 COLEMAN AVENUE, SAN JOSE, CALIF. 
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This slotted-blade vaneaxial fan design represents one of many special fan models available at Electric 
Boat Division for applications where small size, light weight, long maintenance-free life and low structure- 
borne vibration are critical factors 0 At lower speeds and with smaller tip diameters than conventional fans, 
these turbo-slot fans produce the same air flow and pressure rise by controlling the flow of air over the 
surface of the rotating air-foil G Lower speeds extend the service life of the vaneaxial fan and reduce the 
airborne noise and structure-borne vibration levels © Smaller tip diameters allow for light-weight design and 
further contribute to lower airborne noise levels © Call New London, Conn., Hilltop 5-4321, Ext. 1933, or write 


FanDept.(MR),ElectricBoat,Groton,Conn. YT XCTRIC BOAT octet’ ssics GIIIID 





NEW FROM ELECTRIC BOAT 
TURBO-SLOT FANS FOR MISSILES & SUPPORT EQUIPMENT 
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TAKE YOUR 
MATERIAL PROBLEMS TO 
3M MISSILE INDUSTRY LIAISON 


3M’s Missile Industry Liaison is the one-stop Information Center 
for the missile and design engineer. Staffed by technical personnel 
experienced in rocket propulsion and other phases of “‘missilery,” 
it makes a definite point of knowing “who's doing what” in 3M. 
Whether you are concerned with a specific product application or a 
general field of activity, MIL is well qualified to translate your 
problems to those 3M specialists in your field of interest. Let MIL 
serve as your guide to 3M Divisions and staff laboratories. 


Miienesora [ffinine ano \ffanuracrurine company 
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3M PRODUCTS FOR THE 
AEROSPACE INDUSTRY 


Adhesives and Sealers 

Ceramics and Refractories 

Coated Abrasives 

Coated Fabrics 

Data Duplicating and Handling Systems 


Elastomers, Plastics and Resins 
Electrical Insulation 
Fluorinated Fluids 


Instrumentation Tape Recorders and 
Magnetic Tapes 


Metal Finishing and Treating Materials 
Non-Skid Surface Films 


Radioactive Materials 
Packaging and Protective Films, Papers 


Potting, Encapsulating and 
impregnating Compounds 


Printed Circuitry Materials 
Reflective Films and Fabrics 
Reinforced Plastics 


Specialty Tapes 

Surface Markings 

Thermal Insulation 
Thermo-Electric Components 


For further information, write: MIL Group, 3M 
Company, 900 Bush Ave., St. Paul 6, Minn. 


Please send me 


a copy of the brochure 
“Products for the Aerospace Age.” 


| the bi-monthly Materials Memo” bulletin. 


NAME 
FIRM 
ADDRESS — : 
———————— ~ 
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SAC Control System: New powers of decision for men in comman( 


This world-wide communication network will help Strategic Scientists and engineers interested in joining an interdiscip 
Air Force leaders exercise command and control almost in nary approach to system development are invited to inqui! 
response to events of the moment. Yet the forces involved are about our rapidly expanding efforts. Positions are open f 
dispersed throughout the world, the volume and complexity Operations Research Scientists, Computer Programmers 


of information unprecedented. { The SAC Control System Engineers, Human Factors Scientists at our Santa Mon 


will be a product of the new technology of automated infor- California, Lexington, Massachusetts, Washington, D 


mation processing assistance. We have helped create this new and Paramus, New Jersey facilities. Please 

technology, beginning with our work on SAGE. In projects address Mr. R. L. Obrey, SDC, 2433 

such as SAACS and SAGE, we perform system analysis, Colorado Avenue, Santa Monica, Cali- Pune 
information processing system design, and training of per- fornia. All qualified applicants will receive ; 
sonnel in system use. And as a continuing effort, we carry consideration for employment without re- 

on research into future generations of these control systems. gard to race, creed, color or national origin. 


The globe show 
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Dunn Engineering 


AIR BEARING TEST TURNTABLES 


..+ A Major Breakthrough in 
the State-of-the-Art of Gyro Testing 


As a sequel to the well-known Dunn oil-bearing T818 table, the 

Dunn T900 makes possible for the first time performance eval- 

uation of inertial grade gyros having drift rates of the order 

of .001°/hr. Advances in the design of the T900 table drive p/5 new tab/e represents the 
and rate read-out provide precise table rotation and digital 

information. most advanced stage of the 


The Inherently Compensated Air-Bearing Design eliminates inertial guidance system testing 
the bearing flutter problem, and makes possible bearing stiff- 

ness of the order of 5,000,000 pounds per inch, thus limiting fie/d. Other fluid-bearing tables are 
table top deflections to fractions of are seconds. Use of air 

bearings provides zero stiction, minimal viscous drag, and @va//ab/e...write for data sheets. 
eliminates mechanical bearing frictional uncertainties, permit- 

ting rate deviations no greater than 0.003°/hr. at frequencies 

of less than 0.1 cps. Orthogonalities are 5 seconds or less, and 


rdiscipli- table axis angular wobble is less than 1 second of arc. 
0 inquire 
open for Pad 
ammers 
Monica, - 
» D.C DUNN ENGINEERING corporation 
e advanced electronic systems 
CAMBRIDGE 41, MASSACHUSETTS @ inertial products 
=~ e test facilities engineering 
TEM 
PME IT 
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A,LINK WITH THE PAST 

Remember when you and kids in the neighborhood 
used to hook up a couple of tin cans with string and 
communicate from across the street? It wasn't fancy 
but it worked. Today, when uninterrupted com- 
munication between moving or fixed stations is so 
essential, Vitro has developed a link as simple and 
reliable as the old tin can technique. Nothing fancy, 
just a fault-free wire link system that assures _maxi- 
mum™protection against such factors as outside 
interference, abrasion, jamming and foul weather 
conditions. Light weight packaging and snarl-free 
payout combine to make the wire link system, per- 
fected by Vitro, as versatile as it is reliable. m In 
today’s troubled world we're no longer playing games, 
but two lessons we learned from tin cans — simplicity 
and dependability — are still a very real concern in 
station-to-station communications. 
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Vitra LABORATORIES 


Division of Vitro Corporation of America 
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Temperature 


Transducer 





4 
Small probe-type device for high 
and low temperature applications 
where high pressures and severe 
flow conditions are imposed. Precise 
liquid or gaseous measurements to 
800°F. Tiny sensing element of de- 
posited platinum film allows high 
base resistance, extreme linearity, 
wide range capability, and fast re- 
sponse. Approved for ICBM envi- 
ronments. 
Microdot Inc., 220 Pasadena Ave- 
nue, South Pasadena, California, 


Transducer Signal 
Conditioning 


Iwo new transducer and strain gage 
signal conditioning units feature 
radically different packaging con- 
cept at low cost per channel. Both 
the PS-290 Power Supply and 
PB-290 Power and Balance Unit 
incorporate plug-in card circuits for 
up to eight channels in a 19” rack, 
5%” high. Bridge completion 
balancing, and calibration resistors 
are easily accessible from the front. 
Output ripple is less than 500 micro- 
volts peak-to-peak, or 200 microvolts 
RMS. Line regulation is less than 
0.02%. Isolation is less than 0.01 
microamps of 60 cycle current. Out- 
put impedance is less than 0.05 ohm. 


Microdot Inc., 220 Pasadena Ave- 
nue, South Pasadena, California. 
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VHF-UHF TRANSMITTERS 








Proved in history’s most demanding environmental laboratory — outer space — the 
custom designed unit shown above is typical of the development skill and production 
capability available from Microdot. The unit shown in miniaturized, pressurized, and 
features a solid state power supply that cannot be damaged by input/output overloads. 
Units are available in a complete range of modulation — CW, FM, Phase, and Pulse, 
with frequency coverage 100 to 5000 mc/s and output from 100 mw to 10 watts. 


Telemetry Capabilities at Microdot have been dramatically expanded with the recent 
acquisition of Spectralab Instrument Company. The highly regarded development 
skill, production capability, and working experience of Spectralab in the field of 
VHF and UHF cavities and related instrumentation is available from Microdot's 
Instrumentation Division. This equipment, outstanding in its attention to miniaturi- 
zation and ruggedness, is a vital part of such important projects as Pioneer V, Jupiter, 
Atlas, Pershing, Redstone and Echo |. 

UHF Telemetry Transmitters, Models 2406 and 2409, use a unique, automatically 
stabilized circuit, with the output frequency referenced directly to a quartz crystal. 
This approach allows a greatly reduced size compared to the multiplier chain con- 
ventionally required to achieve crystal stability, as well as increased reliability due 
to a fewer number of parts. 

The transmitters have their own solid state power supply designed to provide a high 
ratio of rf output power to total power input. The frequency modulation circuitry is 
sufficiently linear to introduce completely negligible distortion to the modulation 
signal. For further information, Cail Microdot or write for catalog sheet TT-1. 


MICRODOT INC. 











Wie eet mies flight in missile histor) 





Historic first firing of Minuteman, the | 
Air Force’s first solid-fuel intercontinent 
ballistic missile. Completely successful, t! 
flight marked the first time in history tha 
so many missile components were tested 
initial flight: three rocket stages, full 
guidance system and nose cone. Compact 
quick-firing Minuteman missiles, schedulk 
for operational status by mid-1962, will 
be stored ready for instant action in und: 
ground silos and on special trains. Boeing 
is responsible for Minuteman assembly 
and test, design and development of laun: 


control and ground support systems. 


Capability has many faces at Boeing 


SKY TANKER. Boeing KC-135 jet tanker re 

bombers and fighters to provide greatly exte 
range. This versatile Boeing jet is also a mailit 
transport. The United States Air Force rece1 
ordered 30 C-135s, cargo-jet version of KC-] 


TESTING. TESTING. Boeing electronic syst 
tests effectiveness of radar and countermeas\ 
systems. Boeing is widely active in electronics 
research, design, manufacture and test, and i 
assembly of systems for Air Force’s BOMAR‘ 
Minuteman missiles, and Dyna-Soar space 


SIEM is 






















ory’ 


» U.S, 
enta 
l, this 
that 
od on 


act, 
luled 
] 
nder 


“ing 


unch 


oeing 





refuels 
tended 
uilitary 
cently 


C-135. 





ystem 


sures 


in the 
Cc and 


lider 























f.. . ad 


eal 


CONVAIR/POMONA USES 


DORSETT TELemeTRY COMPONENTS 


Subcarrier oscillators designed and built by 
Dorsett Electronics are standard equipment in 
the FM telemetry systems of both the Advanced 
Terrier and the Tartar missiles, built by Con- 
vair/Pomona, Convair Division of General 
Dynamics. 

The same high standards of electrical per- 
formance and quality workmanship that go 
into the telemetry components being delivered 


to Convair/Pomona are found in all Dorsett- 
built telemetering equipment. That is why more 
and more of the nation's missile and satellite 
builders are specifying Dorsett equipment. 
For more information on the products and 
capabilities of this fast growing team of tele- 
metering specialists, including the new facil- 
ities at Dorsett's West Coast Division—Amer- 
ican Missile Products Co., Inc., write today. 


DORSETT ELECTRONICS, INC. 
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Nuclear Space Ship. 
An unconventional 
desig.. by Douglas with 
living quarters around 
the ring at the bottom. 
On landing, it would 
ease down, ring first. 


Nuclear Space Ship. 
A Douglas design for a 
space ship with crew 
quarters and contro! 
rooms in the nose, 
nuclear reactor in 
the rear. 


Supply and Escape Vehicle. A 
compact re-entry vehicle to supply 
orbiting space stations or to return 
crews to earth. 

Nuclear Space Ship. 

A future, medium- 

thrust, nuclear- 

electric space ship 

for one-year 

interplanetary round 

trips (Martian and 


Lunar Service Vehicle. Travels Venusian). 

like a “swamp buggy” on 

inflated rollers. Mechanical 

arms provided to handle 

outside chores. 
Douglas Thor. 
Designed as a 
military IRBM, this 
dependable missile 
is the workhorse 
of the Space Age. 


Lunar Carge Handlers. Would 
load lunar ore samples into 
containers to be towed back to 
earth by rockets. 


Lunarmobile. Donut- 
shaped exploration 
vehicle to use rocket 
power in space and 
tractor treads on the 
moon's surface. 


Space Observatory. Sections of 
this Douglas-designed space 
station would be sent into space : . , 
, ini Saturn. First U.S. vehicle designed to 
- oo and be joined together put tons of payload into orbit... or 
: onto the moon. Douglas-built second 
stage is as tall as a 4-story building. 


Eleven ways to outwit the law of gravity 


When the Space Age dawned, gained from the design and produc- 
Douglas was ready with specific pro- tion of 30,000 missiles and rockets. 


posals for space equipment either 
completed or in advanced stages of 
development. (Some appear above. ) 

These Douglas proposals were 
based on realistic estimates of the 
capabilities of men and materials. 
They are the valued dividends of the 
company’s considerable experience, 
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These include the Douglas Thor, an 
IRBM which has been totally suc- 
cessful in 86% of its tactical and 
space firings over the past two years. 

Today, Douglas looks ahead to 
other exciting challenges from its 
firm position of leadership in the 
conquest of Space. 


DOUGLAS 


MISSILE AND SPACE SYSTEMS + MILITARY AIRCRAFT + DC4 
JETLINERS + RESEARCH AND DEVELOPMENT PROJECTS * 
GROUND SUPPORT EQUIPMENT + AIRCOMB® + ASW DEVICES 
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He’s solving 
a real estate 
problem 





This AMF engineer’s job is deter- 
mining how best to move big missiles 
: off shore for launching. Should they 


ud be floated out horizontally, flooded 
to an upright position, and then 
launched? Or, would it be more fea- 
sible to barge them out? Might they 
% ' a > be moved to or assembled on “Texas 
Towers,” or would a causeway or 


deal 


hee 
Pad 
~~ 


; simply land-fill be the answer? 

a\ \ ’ Behind the project is our shrinking 
; real estate at launching sites, plus the 
hazards inherent in launching Sat- 
urn-sized missiles (and the coming, 
nuclear-powered missiles) near other 
installations. Off-shore launching 
may be the answer. 

Feasibility studies of all types are 
an AMF specialty. What kind of 
remotely controlled machinery is 
required to service nuclear-powered 
aircraft? What kind of habitation 
could be built on (or under) the sur- 
face of the moon? What sort of 
machines (manned and unmanned 
could survey the moon’s surface 
without, for example, falling into a 
fissure? What is the best way to 
assemble a space station? All these 
are problems AMF engineers are 
presently investigating. 

If your problem is the first of its 
kind, AMF will not, of course, have 
met it before. But AMF’s long expe- 
rience in accepting totally unique 
challenges gives it an advantage 
enjoyed by few other organizations 
concerned with ground support, 
launchability and space environ- 
ment. To get further information 
write American Machine & Foundry 
" Company, 261 Madison Avenue, 
New York 16, N. Y. 
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HONEYWELL AERO 


Opportunity for growth 


New and exciting programs, such as project 
Dyna Soar, have created these challenging 
career openings for engineers and scientists 


Sr. Metallurgist— Exotic Metals to develop methods of braz- 
ing and solid state welding of exotic metals such as 
Beryllium; growing and fabricating single crystals of 
aluminum, Niobium and others for use in control devices 
for space vehicles requiring extreme accuracy; defining 
smoothness and waviness of surfaces and their measure- 
ment; surface treating to gain unique properties. 


Sr. Chemist or Chemical Engineer with experience in vacuum 
evaporation, vapor reduction, and electro-deposition 
of coatings on metallic and non-metallic base materials 
or experience with any of the coating methods. Must 
be capable of developing processes providing uniform 
adherent deposits of materials having unique properties 
suitable to advanced gyro and circuitry development. 


Sr. Systems Analyst. Must be well grounded in math and 
have 4 years’ experience in analysis of aircraft stability 
and control. Familiar with both analog and digital 
computers and capable of applying various types of 
stability criteria such as phase amplitude plots, root 
locus, etc. Broad experience in circuit design and closed 
loop servo-systems. 


Transistor Circuit Applications. Experience in audio frequency 
circuit design or servomechanisms, circuits utilizing 
transistors, diodes, transformers, magnetic amplifiers, 
etc. Familiarity with military design requirements de- 
sirable. 
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Electronics Packaging Engineer. 2 years’ experience in the 
basic development of microminiature devices or design 
of one or more types of electronic components such ag 
semiconductors or resistors. Experience with military 
hardware requirements desirable. 


Senior Electronics Engineer to do analysis of complex 
servo systems and related circuitry. Must be able to 
translate analysis into circuitry. Four to six years’ 
experience. 


Send your resumé or request for further information 
to: Mr. Clyde Hansen, Technical Director, Aeronauti- 
cal Division, 2602-A Ridgway Road, Minneapolis 40, 
Minn. All qualified applicants will receive considera- 
tion for employment without regard to race, creed, 
color, or national origin. 


To explore professional opportunities in other Honeywell operations 
coast to coast, send your application in confidence to: Mr. H. G 
Eckstrom, Honeywell, Minneapolis 8, Minnesota 
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LH, DEWAR FOR MISSILE 
COMPONENT TEST 


STORAGE DEWAR FOR 
MISSILE TEST FACILITY 





Stearns-Roger is engaged in design, engi- 
neering and fabrication of special storage 
and handling facilities for LH2. Let us develop 
your LH2 equipment for capacities in the 
1,000 - 30,000 gal. range. 


Stearns: 


HE STEARNS -ROGER MFG CO - DENY! LR, COLORADO 
P.O. Box 5888, Denver 17, Colorado 


DESIGNERS CONSTRUCTORS 
ENGINEERS MANUFACTURERS 
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Major breakthrough for 
missile secondary injection 
guidance systems 


> 


1 


This AiResearch ultra-high tem- 
perature shutoff valve has been 
tested at 6000°F. Its development 
makes possible the use of secondary 
injection thrust vector control for 
greater simplicity and reliability. 
This high temperature capability is 
an extension of previous AiResearch 
valve and controls experience in the 


—423 to 2000°F range, 


and further demonstrates over-all 
capability in the design of complete 
missile and ground support systems. 
An inline poppet valve of extremely 
clean design has been produced to 
handle the high speed flow of hot, con- 
taminated gas ducted from the com- 
bustion chamber to the exhaust nozzle. 
This design will: (1) keep lodging of 
contaminants to a minimum; (2) re- 


duce turbulence and uneven wear; and 


(3) permit only a small pressure dr 
across the valve at maximum flow 
Growth into high temperature 
ranges can be accomplished by changes 
in material without changes in tl 
basic valve design. The extreme « 
pactness and light weight of the valve 
make it ideally suited for installatior 
in the isentropic spike of a plug nozz 


© Please direct inquiries to Control Systems Project, Phoenix Division 
7 ] 


CORPORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California + Phoenix, Arizona 


Systems and Components for: AIRCRAFT, MISSILE, SPACECRAFT, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 
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3 Ways General Electric Helps You... 


Meet Multiconductor Cable Applications 
for ELECTRONIC EQUIPMENT AND SYSTEMS 







1 COMPREHENSIVE CABLE DESIGNS 


General Electric can furnish the custom-designed 
electronic multiconductor cable you need .. . in 
a variety of constructions and combinations of 
thermoplastic, thermosetting, and Teflon insula- 
tions and jackets. G-E engineers can design cable to 
meet Government specifications, customer specifi- 
cations, or a particular application. This design 
capability results from years of experience in sys- 
tems engineering in radar, missiles, data processing, 
and other electronic applications, as well as in wire 
and cable. 























TIME-SAVING CAPACITANCE CALCULATOR 


General Electric’s new, easy-to-use Capacitance 
Calculator will save you time in estimating cable 
capacitance or conductor size and/or insulation 
wall thickness to meet capacitance requirements. 
The calculator is made of laminated acetate for 
long w°ar, and comes complete with see-through 
plastic ruler. 
















3 EXPERT APPLICATION ASSISTANCE 

















r; and General Electric Wire and Cable specialists are 
e drop ready to provide complete information and show 
low. you samples of many types of G-E multiconductor 
rature cables. They are also available to help with tech- 
1anges nical assistance in cable application or design. 
in the 
a For your free G-E Capacitance Calculator and 
lation the name of the G-E Wire and Cable specialist in 
your area, write over your company letterhead to: 
ozzle. General Electric Company, Wire and Cable Dept., 
ion Section 601-3, Bridgeport 2, Conn. 


GENERAL @@ ELECTRIC 
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Water means power . . . water means raw materials . . . 
water means the life of the maritime nations. Still—man 
is ignorant of the mysteries of the oceans. . . he is only 
beginning to search the depths. 

General Motors Defense Systems Division is vitally 
interested in all ocean phenomena. For example, new 
nuclear submarines and their cargoes of ballistic missiles 
constitute one of America’s most effective deterrents 
against attack. Water—and the control of water—is vital 
to national defense. 

Scientists and engineers in the laboratories of the 
Defense Systems Division are also hard at work in 
land, aero-space, astrophysics, biological sciences, 


oceanography, nu le mics und basic res¢ arch pl 


DSD is dedicated to serving the Defense Ds part 
and other government 


many different branches of industry and scientific groups 


agencies, in cooperation 


in fields of fundamental research and engineerin 
through the coordination of knowledge, abilities, id 


and hard work. 


General Motors is proud to contribute, throug 
growing Defense Systems Division, to the strength 


h of 


Top-le vel smentists al d 


America and human progress 
engineers in all ot the Se specialize d hie Ids will fina I 
opportunities and challenging assignments in this 


growing organization. 


DEFENSE SYSTEMS DIVISION, GENERAL MOTORS CORPORATION, WARREN, MICHIGAN AND SANTA BARBARA, CALIFORNIA 
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PROWESS IN SPACE AND AIRCRAFT was demonstrated in 
Soviet Air Show by helicopter carrying replica of Vostok. 


U.S. Stands Pat on Defense Strategy 


Administration indicates it is 
considering only short-term 
changes in face of Red boost 
of perhaps $13 billion 


by James Baar 


THE ADMINISTRATION and a 
number of leading congressmen are split 
over a White House decision to stand 
pat on plans for the nation’s strategic 
forces despite new evidence of growing 
Soviet power. 

Meantime, some close observers of 
Soviet affairs said the announced Soviet 
plan to increase military spending $3.5 
billion may tell only part of the story. 
Estimates put the actual figure as high 
as $13 to $15 billion. 

The sharp disagreement between the 
Administration and Democrats in both 
the Senate and House became apparent 
after the Defense Department made 
clear: 

—lIts announced “third review” of 
the nation’s military posture as sup- 
ported by the FY ‘62 defense budget 
involves for the most part only the 
emergency strengthening of conven- 


missiles and rockets, July 17, 1961 


tional forces over the next four to six 
months. 

—The Administration regards the 
nation’s present strategic striking forces 
and the currently planned build up of 
them as sufficient. No need for new in- 
creases in the FY "62 budget for missiles 
and bombers is seen. 

Soviet Premier Nikita Khrushchev 
brought on the “third review” by top- 
ping his menacing moves over Berlin 
with the announcement that Russia 
would pump another 3 billion rubles 
into its defense budget and halt planned 
reductions in the size of its military 
forces. 

Khrushchev gave additional punch 
to his statements the next day by pub- 
licly reviewing at least 11 new military 
aircraft never before displayed. The 
planes included supersonic jet bombers 
and missile-packing jet interceptors. The 
implication clearly was that Soviet in- 
terest in manned jet aircraft was not as 
moribund as Khrushchev had previ- 
ously indicated. 

e@ Re-examination—Defense Secre- 
tary Robert McNamara countered the 
Russian moves after a hurried meeting 
with President Kennedy and Secretary 
of State Dean Rusk. McNamara said in 
a statement issued by the Pentagon 
July 10: 


“. .. The fact that the Soviet Union 
proposes to increase its military spend- 
ing cannot be overlooked. The simplest 
precaution calls for still another exam- 
ination of our defense posture. 

“Currently we are strong—if not 
stronger—than any potential aggressor. 
But in the face of the inescapable real- 
ities that confront us, such as threats 
to dispossess us of our rightful presence 
in Berlin, we can do no less than re- 
examine our needs. This we are doing.” 

McNamara’s statement was widely 
taken in Congress to mean that the third 
review of the nation’s overall defense 
posture since the Kennedy Administra- 
tion assumed office in January was un- 
der way. Some congressmen assumed 
the Pentagon was reviewing early a 
number of critical questions affecting 
big missiles and bombers—questions 
that must be resolved in the coming 
months. 

Among the programs that will be 
affected by these decisions will be the 
fixed-base and mobile Minutemen, Po- 
laris, Nike-Zeus, the B-70 Mach-3 
bomber and the B-52 and B-58 produc- 
tion lines. 

Some congressmen talked in terms 
of boosting the FY "62 defense budget 
another $1 billion to $2 billion. Acting 
Chairman A. Willis Robertson (D-Va.) 
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PRE-AIR SHOW photo in Red Star shows “pursuit” plane with air-to-air rockets pre- 
paring to take part in display. At least 11 new aircraft were demonstrated 


of the Senate Defense Appropriations 
Subcommittee said his committee would 
delay action on the defense appropria- 
tion bills while the Pentagon readied 
new recommendations. 

@ Short-range only—Then, within 
24 hours, Deputy Defense Secretary 
Roswell Gilpatric disclosed that the 
Pentagon review was not a new overall 
study at all. He toid a press conference 
that the review was directed only at 
measures that can be taken within the 
next few months to strengthen U.S. 
conventional forces “before the criti- 
cal stage is reached in the German 
situation.” 

Before he spoke the military serv- 
ices had been ordered to make a two- 
week study of such matters as the 
possible calling up of reserve units, the 
current production rate of conventional 
ammunition and the cost of increasing 
aviation fuel stocks. 

Either a “misunderstanding” or an 
overnight switch had occurred. 

Gilpatric said the possibility of slow- 
ing down the current removal of B-47 
bombers from SAC and a possible in- 
crease in the number of bombers on 
airborne alert were being considered. 
But he said no tong-range matters were 
involved in the review. 

“We feel that as of the moment our 
(strategic) posture is strong,” he said. 
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“We do 
measures.” 

He bypassed explaining how the an- 
nounced increase in the Soviet defense 
budget affected Communist military 
strength over the next few months. He 
also insisted that the disclosure of new 
Soviet jet aircraft was not a surprise 
and was not involved in bringing on 
the review. 

In general, he expressed no alarm 
at either the Soviet budget increases or 
the Soviet bombers. On the contrary, he 
expressed some doubt as to whether the 
increases were anything more than pro- 
paganda. 

© Restive Lawmakers—Congress 
showed more alarm. 

Three Democratic senators—Clair 
Engle (Calif.), Howard Cannon (Nev.) 
and Stuart Symington (Mo.)—called 
for acceleration of the B-70 R&D pro- 
gram and increased bomber procure- 
ment. All urged that the Administration 
change its plans to freeze the approxi- 
mately half-billion added to the FY '62 
appropriations bill by the House for 
bombers. 

Symington complained that U.S. 
military strategists have been cancelling 
fighter programs while the Russians 
have been developing new models. And 
he added: “If we do not go forward 
with the B-70, we will be abandoning 


not need to take new 


the field in which the Russians hive 
demonstrated they have been concen. 
trating for some time.” 

In both the Senate and House, other 
congressmen made clear that they were 
worried by the Soviet disclosures and 
budget increases. A number felt the 
Administration was putting off. for 
six months decisions that should be 


made now. 
One of these being stressed particu- 
larly is the procurement of long. 


lead-time parts of Polaris submarines 
beyond the 29 ships already planned 
by the Administration. Failure to begin 
work on these parts this fall will result 
in a month-for-month slippage on every 
ship beyond the 29th. 

Another pending decision being 
stressed is the initiation of construction 
of fixed Minuteman bases beyond the 
12 squadrons now planned and the re- 
instatement of the mobile Minuteman 
as a currently funded program 

Failure to act on the fixed Minute. 
man this fall will mean the steady 
of the potential gain from the expansion 
of Minuteman production facilities. The 
mobile Minuteman already is slipping 
on about a month-for-month basis 

e Invisible buildup—The full 
pact of the announced increase in the 
Soviet defense budget has yet to be 
determined. However, if the increase is 
carried out, it is certain that the impact 
will be considerable. 

For the last five years the Russians 


1OSs 


im- 


have officially earmarked between 9 
and 10 billion new rubles a year for 
their Armed Forces—between about 


$10 and $11 billion according to the 
official exchange rate. The addition of 
3 billion rubles is the first admitted 
increase. 

But, in making U.S.-Soviet budget- 
ary comparisons, many experts believe 
that the armed services item be 
considered to account for only about 
25% of the total Soviet military budget 
The bulk of the Soviet military budget 
is scattered in other accounts, either 
directly or indirectly. Total Soviet mili- 
tary spending is generally estimated at 
about $40 to $45 billion. 

Therefore, the 3-billion ruble in- 
crease could well be merely the visible 
portion of a far larger boost in militar) 
spending. The total figure could well 
run as high as $15 billion. 

Among other things, such increases 
could well mean the Russians are be- 
ginning much more rapid deployment 
of long-range missiles and large-scale 
production of mnuclear-powered sub- 
marines. 

It was in the face of these possible 
developments that Gilpatric said the 
Administration saw no need at this time 
for the consideration of new 
increases a) 


can 
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Defense Ad 
Ban Fought 
In Senate 


THE SENATE Defense Appropria- 
tions Subcommittee is considering argu- 
ments in favor of dropping a contro- 
versial amendment to the House-passed 
FY ‘62 defense bill which would bar 
defense advertising at an allowable con- 
tract cost. 

The bill is expected to be reported 
to the Senate in about two weeks. There 
are indications that, if not eliminated 
altogether, the amendment will be re- 
laxed to permit defense contractors to 
charge off advertising for new employes, 
scarce materials and the disposing of 
surplus materials. 

Only one witness, Sen. Howard Can- 
non (D-Nev.), who had charged in a 
Senate speech that the Federal Govern- 
ment was paying $500 million a year 
directly or indirectly in defense adver- 
tising costs, appeared in favor of the 
amendment at a hearing last week. De- 
claring that trade and technical publica- 
tions “perform a worthwhile contribu- 
tion,” Cannon said he thought if the 
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amendment were adopted these journals 


| would “continue to exist based on their 


merit and their editorial excellence 
rather than on subsidy.” Cannon op- 
posed advertising which merely pro- 
motes a company’s name. 

Publishing and advertising witnesses 
who appeared in opposition said the ex- 
change of new technical information 
would be impeded, thereby hurting the 
national defense effort, because defense 
industry publications would be “ham- 
strung by dwindling income.” 

Louis J. Perrottet, vice chairman for 
legislation of National Business Publica- 
tions Inc., said DOD estimated the ac- 
tual amount spent on advertising at 
$5-10 million. Perrottet, whose organ- 
ization is comprised of 210 trade, tech- 
nical, scientific and industrial publica- 
tions, urged the subcommittee to con- 
sider clarification of procurement rules 
through a separate bill defining the 
“legitimate scope of advertising.” 

He said there were “popular mis- 
conceptions, misinformation and incor- 
rect publicity regarding the nature of 
advertising for which the government is 
reimbursing contractors, adding it was 
a “relatively small portion” of the total 
cost of any contract. 

The Aerospace Industries Associa- 
tion also urged the subcommittee to 
revise procurement rules affecting ad- 
vertising rather than take legislative ac- 
tion. AIA promised to “help eliminate 
inequities or abuses in our field.” 8 
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British Get Look at Soviet Spacecraft 


{LTHOUGH BILLED as a main attraction of its London Industrial Exhibition, Russia's 
space research exhibit turned out to be rather superficial and disappointing to those who 
had hoped to see the latest in Soviet spacecraft. The major interest was a replica of the 
Mechta lunar vehicle (above) which was unlabelled, leading many visitors to think it was 
Yuri Gagarin’s Vostok. The Mechta payload was shown by itself (below) along with 
replicas of Sputniks I, 11 and 1. Gagarin himself showed up for the opening of the 
exhibit and received a hero’s welcome from the British. He also ate lunch with the Queen 











NASA 
Looks for 
‘Super’ Boss 
For Apollo 


Wide range of prospects is 
surveyed amid disagree- 
ment over qualifications; set- 
up of program itself is clear 


by Hal Taylor 





Polaris Boss Raborn 


... the answer was no. 


NASA IS PLANNING to create 
within itself a “super management” or- 
ganization to run the multibillion-dollar 
lunar expedition. But the space agency 
is having difficulty in finding a boss for 
the job. 

Missites & Rockets has learned 
that Vice Adm. William F. Raborn,, 
director of the Navy’s Polaris program, 
was offered the top spot more or less 
informally. He has declined. 

There is a possibility, considered re- 
mote, that the White House might ask 
Raborn to change his mind. This would 
mean leaving the Navy—and a chance 
to become Chief of Naval Operations. 
Raborn has seven years to go before 
retirement. 

Administration officials want a man 
of Raborn’s stature to head the Apollo 
program—a man who not only can 
manage a program of its magnitude, 
but who will become a super salesman 
in convincing the American public of 
the validity of sending men to the 
moon, 

Presently, NASA Administrator 
James Webb is considering a list of 
top space scientists and management 
men in NASA, the military and indus- 
try. They include Dr. Wernher von 
Braun, head of NASA’s Marshall 
Space Flight Center; Robert B. Gilruth, 
chief of NASA’s Space Task Group; 
James R. Dempsey, president of Gen- 
eral Dynamics Astronautics; Gen. Ber- 
nard A. Schriever, head of the Air 
Force’s Systems Command; and retired 
Maj. Gen. John B. Medaris, president 
of the Lionel Corp. 

Sentiment appears to be running 
against choosing someone from NASA’s 
ranks, Gilruth for example, on grounds 
he would not be well enough known. 
As with Raborn, there is a question of 
availability of several men on Webb's 
list. 

Even when Webb arrives at a choice 
of the “right type for the job,” there 
will still be conflicts to be resolved 
before the right type thinks the job is 
right for him. 

© To be Czar?—One relates to just 
how much power he would have. A 
White House official indicates that Pro- 
ject Apollo head should be some sort 
of a czar who would report only to Mr. 
Webb. NASA officials take the stand 
that there is no need for a czar. As one 
put it, “what we need is a man who 
can command the loyalty and coopera- 
tion of a lot of diverse people.” He said 
that the present NASA view is that the 
man in charge of the lunar program 
should be responsible to Webb, Dr. 
Hugh L. Dryden, Deputy Administrator, 
and Dr. Robert C. Seamans, Jr., Associ- 
ate Administrator. 

Another question mark is just how 





high a priority the program will ge 
from the White House. Will Projec 
Apollo be able to command the person 
nel and the materials it needs—or wil 
certain defense requirements come first 

e Structure Set—While a final de 
cision on the top manager of the pro 
gram will not be made for some time 
NASA thinking on the type of manage 
ment structure seems to be pretty we 
advanced. 

Current plans in the agency indicate 
that the Project Apollo setup wi 
include: 

—NASA’s Space Task Group, pre 
sently based at Langley Field, Va 
be responsible for the development of 
the spacecraft needed to carry 


three 


men to the moon and back. In addition,9 


it will direct the research necessar 
solve such problems as solar flare radi- 
ation, and the mystery surrounding the 
surface of the moon. 

—Marshall Space Flight Center 
Huntsville, Ala., to be responsible for 
the development of the booster neede 
for lunar exploration. This will include 
the preparation of specifications for the 
Air Force's solid-propellant booster 
which will compete with a NASA 
developed liquid booster for the ro 
the first stage of Nova, the lunar ve 


hicle. Once a decision has been made 
the center will have to see that the 
vehicle is ready for the first atter 


to orbit the spacecraft which is now 
scheduled for 1965. 
Towering over both 

management superstructure 
for the allocation of funds, priorities 
and the job of making sure that all th 
various segments come _ together 
the right time to insure a 
program 

The task facing the Apollo head 
the management structure 
mense one 

NASA estimates that getting a 
and back will 
$20 billion over the next ten years. TI 
space agency has requested and prob 
ably will get $1.7 billion for the curren 
fiscal year, including the addition 
$549 million requested by Preside! 


will be 


responsib 


success! 


Ss an 


to the moon cost son 


Kennedy for the stepped-up = space 
program 
In fiscal 1963, the NASA budge 


will approach and perhaps even surpass 
$3 billion 


The cost of the program is onl) 
part of the story. Just as awesome is its 
complexity. 


A study prepared by a private group 
for NASA estimates that the A poll 
management will have some 1000 major 
separate tasks to perform, initiate, 
check, develop and delegate. These 
tasks will range from a final decision 
as to the type of booster the Nova 
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yehicle will use to the solution of all 
the technical problems that a man on 
the moon may meet, including the 
question of whether man will be able 
to expose himself to “weightlessness” 
for as long as a week. 

e Calling on PERT—lIt is expected 
that the management superstructure 
will utilize the Polaris management con- 
cept “PERT”—Program Evaluation and 
Review Techniques. 

PERT involves the use of computers 
to insure that all segments of the pro- 
gram are proceeding and will be com- 
pleted on schedule. 

NASA officials indicate that there 
are few alternatives from their present 
management concept. One possibility 
would be a non-profit captive space 
technology corporation similar to Aero- 
space Corporation, which was set up 
by the Air Force to perform research 
and development work. 

NASA officials are not yet sure 
where the Apollo management will be 
located, but said that the chances are 
good that it will be set up in Wash- 
ington. There is a possibility, however, 
that it might hang its hat, along with 
NASA’s Space Task Group at the pro- 
posed $60-million Space Research Lab 
which the agency wants to build. Re- 
ports indicate that the lab will be built 
in Houston, Tex., but other sites have 
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made. 7 also been mentioned. 


® Key conference—While many de- 
cisions on Project Apollo are still to 


* PW be made, NASA will take a giant step 
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THE UNITED STATES is scheduled to attempt its 
second manned space flight on July 18, using 
an advanced version of the Mercury Redstone 
nicknamed the “Liberty Bell.” 
new shot, if successful, will spark o 
increase in Project Mercury activity. 
to follow sometime next month is the 
third manned flight. Coming up in September 
are two scheduled attempts to orbit a Mercury 
spacecraft—one unmanned and the other 
carrying a monkey. 

While NASA has said nothing officially, 
America’s second astronaut is expected to be 
Virgil i. Grissom. The backup pilot would 
then be John H. Glenn, Jr. 

The second flight—to be made, like the 
first, from Cape Canaveral—will almost dupli- 
cote Project Mercury's first manned journey 
into space by Alan Shepard on May 5. 


Si 





‘Liberty Bell’ Mercury Shot Due 


The “Liberty Bell” will be quite similar to 
the earlier Freedom 7 craft. It, too, will 
weigh about two tons at liftoff, measure six 
ft. across its blunt bottom, and stand nine 
ft. high. It will also be fitted out a 16-ft. 


escape tower, its titanium pressure 
housed in a “shingled” skin of temperature- 
resistant alloy. 
However, there will also be changes from 
the first flight and first spacecroft. 
A new launch angle will be used to 


: 


a flight trajectory with approximately one 
mile higher altitude and three miles shorter 
range than were programed for the Shepord 
flight. The astronaut will also have fewer 
tasks to perform, and more time to look out 
of a new, enlarged “pilot observation” win- 
dow 19 inches high, 11 inches across its base 


and 7'/, inches across its top. 








it holds a joint industry-government 
conference on Apollo. Some 1000 repre- 


sentatives from 360 space industry 

firms are expected to attend. 
Information supplied to industry 

representatives attending the confer- 


ence is classified, but NASA said that 
its primary purpose will be to acquaint 
industry with the research the govern- 
ment has already done. Three firms, 
Martin, Convair and GE, will also pre- 
sent feasibility studies which they have 
conducted on the program. 

According to NASA, the conference 
agenda will include: 


July 18—Presentations on the 
Apollo Space vehicle system, Apollo 
mission profiles, navigation, guidance, 
and controls, and spacecraft propulsion. 

July 19—Sessions on space environ- 
ment, heating, onboard systems, landing 
systems and crew participation. 

July 20—Description of design and 
operational aspects of Project Mercury 
pertinent to Project Apollo. 

NASA expects to present its speci- 
fications for the Apollo spacecraft at a 
bidders conference in late July or early 
August. The prime contract will be 
awarded early in 1962. 8 


Air Defense Gets Space Spotting System 


A SYSTEM to provide round-the- 
clock electronic cataloguing of all man- 
made objects in space has been installed 
at the headquarters of the North Ameri- 
can Defense Command in Colorado 
Springs, Colo. 

The Space Detection and Tracking 
System — nicknamed SPADATS — will 
provide the NORAD commander with 
a reliable, up-to-date means of evaluat- 
ing the threat posed by an unidentified 
object. 


e Computer heart—As part of 
SPADATS, Air Force- and Navy-oper- 
ated sensors feed information into an 
electronic data processing system |lo- 
cated in the NORAD Combat Opera- 
tions Center. The computer—a Philco 
general-purpose, asynchronous machine 
—analyzes the inputs, performs orbital 
calculations and comparisons and cata- 
logues the data. It then transfers the 
flight prediction back to the sensor sta- 
tions so that they can anticipate the next 
appearance of the space object in their 
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sector. 

The computer also determines any 
changes in the flight of satellites or 
space vehicles, including the decay 
orbits of vehicles. 


e Realignment—As a result of a 
realignment of the military space detec- 
tion and tracking functions in Novem- 
ber, 1960, NORAD assumed control 
of the “space track function.” 

This includes SPASUR—Space Sur- 
veillance Detection Net—which was de- 
veloped by the Navy to discover “dark” 
or non-radiating satellites functioning 
across the southern U.S., and SPACE- 
TRACK—National Space Surveillance 
Control Center—which previously had 
received, analyzed and catalogued the 
orbital data received from SPASUR and 
other sources. 

e System functioning— Using radar, 
radiometric and optometric techniques 
to obtain a “fix” on a man-made object 
in space, tracking stations throughout 
the world detect and obtain orbital 


parameters on a satellite or space ve- 
hicle. This information is transmitted 
by teletype to the SPADATS center at 
NORAD headquarters. 

The high-speed computer accepts 
and digests all these inputs and, utilizing 
its pre-programed memory, sorts, cate- 
gorizes and places into inventory the 
data concerning a particular vehicle. 
Upon command, or at pre-determined 
intervals, the computer prints out a 
summary of the information gathered 
on orbiting vehicles. The system can 
also be used to predict the location 
of a particular space vehicle at some 
future time. 

Finally, the computer advises the 
sensors of anticipated locations of new 
orbital passes and digests other tracking 
data against which new readings by 
sensor stations can be matched. 

SPADATS is manned by technicians 
from the Ist Aerospace Squadron, a 
component unit of the USAF Air De- 
fense Command. 3 
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Shimon Peres, Israeli Deputy Minister of Defense; Prime Min- 
ister and Minister of Defense David Ben-Gurion; Meir Mardor, 


(Special to MissILES AND ROCKETS) 

TEL AVIV—lIsrael’s Defense Min- 
istry is believed preparing to launch two 
more solid-fueled rockets this month in 
a developmental series apparently 
aimed at producing a tactical missile. 

One of the shots is expected to be a 
duplicate of the Shavit 1] (Comet) fired 
to a height of about 50 miles July 5 
from a secret launching site on the 
shores of the Mediterranean. The other 
reportedly will be a larger rocket. Shavit 
ll had either two or three stages. 

Only superficially disguised as a 
“weather research rocket” (it released 
a charge of sodium at apogee but did 
not carry other instrumentation), the 
Shavit firing set off a tremor in the 
delicate Middle East power balance. 

The United Arab Republic, it was 
disclosed in Washington, is negotiating 
with Zimney Corp., Monrovia, Calif., 
for the purchase of sounding rockets 
it says it wants to use to conduct its own 
meteorological research program—an 
explanation quickly denounced in Con- 
gress as an attempt to obtain informa- 
tion to build a military rocket. 

In a telegram to Secretary of State 
Rusk, Rep. William Fitts Ryan (D- 


UAR shops for rockets . . . 





N.Y.) asked that an export license 
granted to Zimney be suspended. Claim- 
ing the UAR would use the rockets to 
analyze their components and fuel, 
Ryan said: 

“I am informed that the UAR does 
not have a proper scientific program for 
the use of these rockets. In my opinion 
rockets will be used in connection with 
the July 23 celebration of (UAR Presi- 
dent Gamal Abdel) Nasser’s rise to 
power for propaagnda purposes.” How- 
ever, it was believed the rockets were 
shipped July 3. 

© Defense problems—lIsrael Deputy 
Defense Minister Shimon Peres admit- 
ted candidly that the rocket program 
being conducted in great secrecy by Is- 
raeli scientists is being given priority 
because of “grave defense problems.” 

Manufactured by the government 
Military Industries, which produces 
propellant for air-to-air rockets, bazoo- 
kas and explosives for ammunition, the 
Shavit II weighed more than 550 Ibs. 
Well informed sources said it will have 
a range of about 70 miles—about the 
same as a U.S. Sergeant tactical missile. 
Speed is put at 4921 ft./sec. Cost—ex- 
clusive of R&D—about $25,000. 








Director of Development, Ministry of Defense; and Maj 
Zvi Zur, Chief of Staff of Israel Defense forces. RIGHT: The 
rocket in flight. Photos from Strategic 





Gen 


Development of the rocket is under 
the Research and Scientific Planning 
Department of the Defense Ministry's 
Authority for Development of Arms 
and Fighting Equipment. Chief of re- 
search is Dr. Ernst Bergman, also 


director of the Israe] Atomic Energy 
Committee. 
Disclosure of Israel's constructior 


of an atomic reactor several months 
ago has given rise to speculation that it 
might try to arm a rocket with a nuclear 
warhead as well as produce other nu 
clear armaments 

The formula for the propellant 
said to have been devised by 
scientists, although names of members 
of the rocket team are being withheld 
for “security reasons.” Neither was the 
exact length of the development pr 
gram revealed. One source 
would be correct to say that the last 
months had been spent on most parts 
of the project’—a rather short time 
without outside assistance. 


Israe 


says 


It is understood, however, that some 
of the work was done at the Technical 
Institute in Haifa, whose Aeronautical 
Department is conducting some re 
search for the U.S. Air Force. s 
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A Missile Race in the Middle East?} 
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LIONEL: Muscles for Missiles 


Forming and machining the ultra-tough materials needed in missile manufacture requires muscle... well- 
developed power and brawn...to precisely bend and shape and expand and finish parts which ultimately become 
stronger than the machines that produced them.—s—In this respect we feel that the Lionel organization is 
especially capable. For materials which resist conventional fabricating methods, we’ve built our own muscles 
...our own machines and equipment, our own tools, devices, and techniques... all capable of processing obstin- 
ate alloys to fine tolerances at high speeds on a routine production basis.—s—Lionel-designed machines such 
as the “IMPRES” (Internal Mandrel Pressure Roll Extrusion Shaper) provide high-speed hydroforming of 
nose cones with superior dimensional accuracy.—s—In its entirety, The Lionel Corporation presents a vast 
capabilities complex, each division highly experienced in the design, development, and construction of advanced 
high quality hardware. Our engineers, physicists and chemists, equipped with modern, efficient laboratory 
and production facilities, afford a logical and worthy source for the dependable fulfillment of contractual 
commitments—from components through systems. 

We welcome your further inquiry ...and suggest that you request a copy of our new capabilities brochure, 


“LIONEL: A New Force.” 


THE LIONEL CORPORATION Dept. 17-A, Hoffman Place, Hillside, N. d. 


Circle No. 69 on Subscriber Service Cord 






59 








0 








EMS Sepa ey EI ee ee a me 


| 
| 


depen 


pntrol of sate! ite rocket. ..yet adda 
cision assemblies fit into package 
ing only 8% pounds and lessuam 


= 


- Wan 8 inches long... gear type 
delivers 2.4 hp at 8.7 epm.and # 
with UDMH Dum 
= Pgh 
, Naess HYORAULICS 





Compiled and Edited by the Staff of 


Missiles and Rockets 


Strategic 

Tactical 

Air/Space Defense 
Antitank 
Antisubmarine 


Argentina 
Australia 
France 

Great Britain 
Italy 

Japan 
Norway 
Soviet Union 
Sweden 
Switzerland 


Spacecraft 
Boosters 
Satellites 


Copyright, 1961, by 


American Aviation Publications, Inc. 


A3H 
AA-20 
AS 30 
Acam 5301 
Advanced Spacecraft 
Advent 
Aeros 
Aerospace Plane 
Agence 8 
Airone 
Apolio 
Asroc 
Astor 
Atlas 
Bantam 
Bloodhound | 
Blue Steel 
Bive Streak 
Blue Water 
Bomarc A 
Bomorc B 
Bullpup 
C7 
Caisseur 
Centour 
Cobra 
Corporal 
Courier 
Davy Crockett 
Deep Space Probes 
Discoverer 
Dyna-Soor 
Echo 
Entec 
Erika 
Fairey A-T 
Falcon 
Fireflash 
Firestreak 
Frida 
Genie 
Gerda 
Golem | 
Golem I! 

uw 


M-2 


M-55 
Mace 
Malafoc 
Malafon 
Malkara 
Mariner 
Maruca 
Masalica 
Masurca 
Matador 
Mauler 
ME-IGOR 
Mercury 
Midas 
Minuteman 
Missile A 
Mosquito 
Nike-Ajax 
Nike-Hercules 
Nike-Zeus 
Nimbus 
Novo 
OAO 
oGo 
oso 
Parca 
PAT-1 
Pershing 
Polaris 
Prospector 
PSR-1 
Python 
Quail 
R-422B3 


Setellites in Orbit 
Saturn C-1 
Seturn C-2 
Saturn C-3 


Scout 

SE 4400 
Seacat 
Seaslug 
Sergeant 
Shillelagh 
Sidewinder 
Skybolt 
Siam 
Sparrow tll 
Sputniks IX and » 
$S-10 
$S-11 

$S-12 
SSBS-1 
Subroc 
Surveyor 
T-1 

T-2 

T-3 

T-3A 

T-4 

T-4A 

T-5 

T-5SA 

T-5B 

1-6 

T-7A 

T-8 

T-33 
TAAM-1D 
Talos 
Tartar 
TATM-1 
Terne tl! 
Terrier 
Thor 
Thor-Agena 
Thor Delta 
Thor Ablestar 
Thor Agena 8 
Thunderbird 
Tigercat 
Tiros 

Titan 

Titan i 
TLRM-1 
TMA-1 
Transit 
Typhon 
Vega 
Venus Probe 
Vigilont 
Vostok 
Voyager 
Weapon Alfo 


¢% 


Zuni 





STRATEGIC 


MISSILES 


Base-building delays slowed deploy- 
ment of big U.S. strategic missiles in 
1961. But this was offset somewhat by 
an increase in Polaris submarines. 

Less than 50 Atlases were expected 
to be operational by the end of 1961; the 
first Titan squadron was slipping into 
1962. To the three Polaris subs on station 


MILITARY DESIGNATION: SM-65 
TYPE: ICBM surface-to-surface 
(fixed base) 

STATUS: Operational 

PRIME CONTRACTOR: Convair 
Astronautics Division, General 
Dynamics C-rp. 
PERFORMANCE: Range—more 
than 8000 n. miles. Speed—abou! 
18,000 mph. Apogee—more thon 
600 n. miles. 

FRAME: System contractor—Con 
vair. Length—82.5 ft. Diameter- 
10 ft. Launch weight —266,000 
Ibs. Material (major) — stainless 
steel. 

GUIDANCE: System contractor 
GE/Burroughs; Bosch Arma. Type 
—Ist four squadrons radio-iner 
tial, last nine all inertial 


BOOSTER: System contract 
Rocketdyne. Propeliant—tOX and 
RP-I. Thrust—165,000 Ibs. each of 
two boosters 


SUSTAINER: System contract 
Rocketdyne. Propellant—tOXx 
kerosene. Thrust—60,000 Ibs 


RE-ENTRY VEHICLE: System 
tractor General Electric/ Avco 
Warhead type—nuclear 


G.S.E.: Launcher—Convair. F 
ing—aArthur D. Little Co. Hand 
and service—Goodyear Aircroft 
Transport vehicles—Goodyear A 
craft 


REMARKS: Atlases in silos begin 
ning with squadron 8 will hove 
reduced reaction time 


DEPLOYMENT 


SQUADRONS PLANNED: 13 
BASES PLANNED: 10 
SQUADRON STRENGTH: 6 to 12 
missiles 


INITIALLY OPERATIONAL: Sept 
9, 1959 at Vandenberg AFB, Calif 


TOTAL NUMBER OF MISSILES ON 
LAUNCHERS: 132 (Missiles at Van 
denberg also used for training) 


Squadron Locations 


VANDENBERG AFB, LOMPOC, 
CALIF. One squadron—9 missiles 
5 soft, 3 hard, non-dispersed 


WARREN AFB, CHEYENNE, WYO 
Three squedrons—{!) 6 missiles 
soft, non-dispersed; (2) 9 missiles 
soft, semi-dispersed; (3) 9 mis 
siles, semi-hard, dispersed 


OFFUTT AFB, OMAHA, NEB. One 
squadron —9 missiles, semi-dis 
persed, soft. 


Operational model 


FAIRCHILD AFB, SPOKANE 
WASH. One squadron—9 missiles 
dispersed, semi-hard 

FORBES AFB, TOPEKA, KANS 
One saquadron—9 missiles, d 
persed, semi-hard 

SCHILLING AFB, SALINA, KANS 
One squadron—1!2 missiles, dis 
persed, hard 

LINCOLN AFB, LINCOLN, NEB 
One squodron—12 missiles 
persed, hard 

ALTUS AFB, ALTUS, OKLA 
squodron—12 missiles, dispe 
hard 

DYESS AFB, ABILENE, KANS 
squadron—12 missiles, dispe 
hoard 

WALKER AFB, ROSWELL, N.M 
One squadron—1!2 missiles 
persed, hard. 

PLATTSBURGH AFB, PLATTS 
BURGH, N.Y. One squadron 
missiles, dispersed, hard 


Atlas leaves pad at Canaveral—Several 
squadrons are on combat status 
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at mid-year, however, the Navy planned 
to add two and possibly three for a total 
of 80-96 Polarises operational by 1962. 
The new Kennedy Administration de- 
cided against a major increase in the 
ICBM program—putting the total due to 
be on launchers by 1965 at about 1300. 
Polaris is being accelerated, but no pro- 














MILITARY DESIGNATION: SM-80 
TYPE: ICBM surface - to - surface 
(fixed base and mobile) 
STATUS: R&D 

MAJOR CONTRACTOR: 
Co. 

PERFORMANCE: Range—5500 n. 
miles. Speed—more than 15,000 
mph. Apogee—about 600 miles. 
FRAME: System contractor—Boe- 
ing. length—S6 ft. Diameter— 
about 6 ft. Launch weight—64,300 
ibs. Material (major}—stee!l (first 
two stages), titanium or plastic 
(third stage), 

GUIDANCE: System contractor— 
Avtonetics. Type—oll inertial. 


Boeing 


BOOSTER: System contractor— 
Thiokol. Propellant—solid. Thrust 
—about 160,000 Ibs. 

SECOND STAGE: System contrac- 
tor—Aerojet-General. Propellant 
—-solid. 

THIRD STAGE: System contractor 
—Hercules Powder. Propellant— 
solid, 

RE-ENTRY VEHICLE: System con- 
tractor — Avco, Warhead type — 
nuclear. 

G.S.E.: louncher—Boeing. Han- 
dling and service—Boeing. Trans- 
port vehicles—Booing. 
REMARKS: Mobile program de- 
ferred 18-24 months. 


DEPLOYMENT 


SQUADRONS PLANNED: 12 (fixed 


site) 


BASES PLANNED: 4 


SQUADRON STRENGTH: 50 mis- — 


siles 


INITIALLY OPERATIONAL: Mid- 
1962 


TOTAL NUMBER OF MISSILES ON 
LAUNCHERS: 600 


Squadron Locations 
MALMSTROM AFB, MONT. Three 


squadrons in dispersed, hardened 
silos, in-silo launch. 
ELLSWORTH AFB, S.D. Three 
squadrons in dispersed, hardened 
silos, in-silo launch. 

HILL AFB, UTAH. Railhead for first 
train-based mobile squadrons 
when developed. 

MINOT AFB, N.D. Three squad- 
rons in dispersed hardened silos, 
in-silo launch. 

WHITEMAN AFB, MO. Three 
squadrons in dispersed hardened 
silos, in-silo launch. 


Successful first flight 


of Minuteman in early 1961. Solid-fueled 
ICBM is to be operational in 1962 
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vision was made beyond the 29th boat 
(the Navy wants a fleet of 45); the mo- 
bile Minuteman launcher was shelved. 

More Minuteman production facil- 
ities were authorized, but there was no 
sign that the number in silo launchers 
would be increased beyond the planned 
600. 








1500-mile Polaris A-2 


LOADING Polaris subs at Charleston, S.C., Depot 


MILITARY DESIGNATION: FBM 
TYPE: Submarine or surface ship 
launched IRBM surface-to-surface 
(mobile) 

STATUS: A-1 operation; A-2 ond 
A-3 R&D 

PRIME CONTRACTOR: Lockheed 
Missiles and Space Division, Lock 
heed Aircraft Corp. 
PERFORMANCE: Range—1!200 n 
miles (A-1), 1500 n. miles (A-2) 
2500 n. miles {(A-3). Speed — 
about 8000 mph. Apogee—abou! 
400 miles. 

FRAME: System contractor—Lock 
heed. Length—28 ft. (A-1); 30.5 
ft. (A-2 and A-3). Diameter—4.5 
ft. Launch weight — 28,000 Ibs 
{A-1), about 30,000 [(A-2) about 
30,000, {A-3) more than 30,000 
Material (major)—steel 
GUIDANCE: System contractor— 
General Electric/MIT. Type—all 
inertial. 


BOOSTER: System contractor 
Aerojet-General. Propeliant—soli« 
Thrust—about 100,000 Ibs 


SUSTAINER: System contracto 
Aerojet-General. Propellant— solic 


FIRE CONTROL: System contractor 
—General Electric 


NAVIGATION: System contractor 
— Sperry-Gyroscope / Autonet 
Type—inertial (SINS). 


RE-ENTRY VEHICLE: System con 
tractor—Lockheed, Warhead type 
—nuclear 


G.S.E.: Launcher—Westinghouse 
Handling and service—Westing 
house/Lockheed. Transport ve 
hicles—tlockheed 


REMARKS: Advanced 1500 n. mile 
and 2500 n. mile models under 
development. NATO nations may 
purchase for deployment as lond 
based NATO IRBM 


DEPLOYMENT 


MISSILE - LAUNCHING NUCLEAR- 
POWERED SUBMARINES PLANNED 
BY NAVY: about 45, 
SUBMARINES AUTHORIZED PART 
OR WHOLE: 29. 

MISSILES PER SUBMARINE: 16 
INITIALLY OPERATIONAL: 1960 
TOTAL NUMBER OF MISSILES 
(authorized): 464 


Polaris Submarines 


GEORGE WASHINGTON 380 ft 
5600 tons commissioned 1960 
Electric Boat 

PATRICK HENRY 380 ft. 5600 tons 
commissioned 1960 Electric Boot 
THEODORE ROOSEVELT 380 ft. 
5600 tons commissioned 1960 
Mare Island 

ROBERT E. LEE 380 ft. 5600 tons 
commissioned 1960 Newport News 
Ship 

ABRAHAM LINCOLN 380 ft. 5600 
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tons commissioned 1960 Ports 
mouth Naval 

ETHAN ALLEN 410 ft. 6900 tons 
commissioned 1961 Electric Boo! 
SAM HOUSTON 410 ft, 6900 tons 
launching 1961 Newport News 
Ship 

THOMAS A. EDISON 410 ft. 6900 
tons launching 1961 Electric Boat 
JOHN MARSHALL 410 ft. 6900 
tons launching 1961 Newport 
News Ship 

LAFAYETTE 425 ft. 7000 tons 
launching 1962 Electric Boat 
ALEXANDER HAMILTON 425 ft 
7000 tons launching 1962 Electr 
Boat 

THOMAS JEFFERSON 410 ft. 6900 
tons launching 1962 Newpor! 
News 

ANDREW JACKSON 425 ft, 7000 
tons launching 1962 Mare Island 
(Sixteen more authorized or re 
quested by Administration) 
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MILITARY DESIGNATION: SM-68 


Aerojet General. Propellant—lOx 


TYPE: ICBM surface - to - surface = RP-| we 0; a oe 
Nee IN ydrazine/nitrogen tetroxide 
on ) Titen 1). Thrust — 300,000 Ibs. 


STATUS: Titan | nearly opero 
tional, Titan I! R&D 


PRIME CONTRACTOR: Martin Co 
PERFORMANCE: Range—more 
than 5500 n. miles. Speed—17,- 
000 mph. Ceiling—more than 600 
miles. 


FRAME: System contractor—Mar 
tin. Length—98 ft. (Titan |), more 
than 100 ft. (Titan II). Diameter 
(mox.)—10 ft. Launch weight— 
220,000 Ibs. Material (major)— 
2014K aluminum. 

GUIDANCE: System contractor- 
Bell Telephone Laboratories/Rem- 
ington Rand UNIVAC (Titan 1), 
A.C. Spork Plug (Titan II). Type— 
radio inertial first six squadrons; 
later squadrons all inertial. 
BOOSTER: System contractor— 





(Titan |); nearly 500,000 Ibs. (Titan 
1). 

SUSTAINER: System contractor— 
Aerojet General. Propeliant—LOx 
and RP-l. Thrust— 80,000 Ibs. 
(Titan 1); 100,000-120,000 Ibs. 
{Titan 1), 

RE-ENTRY VEHICLE: System con 
tractor—Avco (Titan 1); G.E. (Titan 
1). Warhead type—nuclear. 
G.S.E.: Launcher—Martin. Fueling 
—Ajir Products/Cambridge Corp. 
Handling and service — Martin. 
Transport vehicles—North Ameri 
can, Elevator—AMF. 

REMARKS: Longer range Titan I! 
will have a storable propellant 
and will be launched from its 
underground silo. Titan I! will be 
deployed with Squadron 7. 


Diagram of Titan test facility 


DEPLOYMENT 


SQUADRONS PLANNED: 12 


ron — semi-dispersed, hard, ele 


ions . 
= BASES PLANNED: 8 vated to surface for launching. 
= SQUADRON STRENGTH: 9 missiles LARSON AFB, MOSES LAKE, 
al INITIALLY OPERATIONAL: 1961 WASH. One squadron—semi-dis 
(Titen 1); 1963 (Titan 11) persed, hard, elevated to surface 
f | hi 
900 TOTAL NUMBER OF MISSILES ON a 
ent LAUNCHERS: 108 BEALE AFB, MARYSVILLE, CALIF. 
900 . One squadron — semi-dispersed, 
oo Squadron Locations hard, elevated to surface for 
launching. 
LOWRY AFB, DENVER, COLO. re 
ons Two squadrons — semi-dispersed, DAVIS-MONTHAN AFB, TUCSON, 
herd, elevated te surface for ARIZ. Two Titan I! squadrons— 
ft launching. dispersed, hard, in-silo launched. 
tric ELLSWORTH AFB, RAPID CITY, McCONNELL AFB, WICHITA, 
$.D. One squadron — semi-dis- KANS. Two Titan Il squadrons— 
900 persed, hard, elevated to surface dispersed, hard, in-silo launched. 
bon! for launching. LITTLE ROCK AFB, LITTLE ROCK, 
MOUNTAIN HOME AFB, MOUN- ARK. Two Titan I! squadrons— 
000 TAIN HOME, IDAHO. One squad dispersed, hard, in-silo launched. 
and 


Nearly operational Titan takes off 
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THOR 


MILITARY DESIGNATION: SM-75 
TYPE: IRBM 
STATUS: Operational 
PRIME CONTRACTOR: 
Aircraft Co., Inc 
PERFORMANCE: Range—1!500 n 
miles. Speed—10,000 mph. Apo 
gee—about 400 miles. 

DEPLOY MENT: Location—Great 
Britain (military); Vandenberg 
AFB and Cape Canaveral (R&D 
and training). Initially operational 
in England—1959. Total squad 


surface-to-surface 


Douglas 


rons — four. Total bases — four 
with 20 sites. Squadron strength 
—15 missiles. Total missiles de 
ployed—60. 


FRAME: System contractor-—Doug 
las. Length—65 ft. Diameter—s 
Launch weight—110,000 Ibs. Mo 


terial (major)—oaluminum 


GUIDANCE: System contractor 
A.C. Spark Plug. Type—all ine 
tial 

BOOSTER System contractor 
Rocketdyne. Propellant—tOXx 
jP4. Thrust—150,000 ibs 
RE-ENTRY VEHICLE: System cx 
tractor—General Electric Wo 
head type—nuclear 

G.S.E.: launcher—Food Mach 


ery. Fueling—Daco. Transport ve 
hicles—Fruehauf 





MILITARY DESIGNATION: SSM-N 
8 


TYPE: Ajr-breathing surface-to 
surface (seaborne) 

STATUS: Operational 

PRIME CONTRACTOR Chance 
Vought Corp 

PERFORMANCE: Range—500 n 
miles. Speed—about 600 mph 


Ceiling—about 40,000 ft 
DEPLOYMENT: 
five submarines 
bero, Grayback, Tunny and nv 
clear-powered Halibut) and two 
cruisers (Los Angeles and Helena) 
Initially operational—1954, 


Location—aboard 
(Growler, Bar 


FRAME: System contractor 
Chance Vought. lLength—34 ft 
Diameter—4.5 ft. Wingspan—2! 


ft. Launch weight—14,000 Ibs 


Material (major}—aluminum. 


THOR 
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REGULUS 


GUIDANCE contracto 
Sperry. Type 


inertial 


BOOSTER 
Aerojet 
ber—twe 
each 


SUSTAINER 


Allison. Engine 
Thrust—4600 Ibs 


System 
radio command 


contracto 
solid. Num 
33,000 b 


System 
Propellant 


Thrust 


System contractc 


J33-18 turbo 


PAYLOAD Warhead 


clear 


G.S.E 
ing—Chance 


type 


Fruehauf Fue 
Hand! 
Voug! 


Launcher 

Vought 
Chance 

Fruehauf 


and service 
Transport vehicles 


50 


REMARKS 
Reguius i's 
1958 Production 
Warhead considered 


Last of more than 

delivered 
terminate 
lorge 


were 


7 
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missiles 


'’ @gw 


MILITARY DESIGNATION: SM-78 
TYPE: IRBM = surface-to-surface 
(fixed base or mobile) 
STATUS: Operational 

PRIME CONTRACTOR: 
Corp. 

PERFORMANCE: Range—1500 n. 
miles. Speed—-10,000 mph. Apo 
gee—380 miles. 

DEPLOYMENT: Location—ltaly 
ond Turkey. Initially operationa! 
in laly—1961. Total squadrons 
planned—two in Italy; one in 
Turkey. Toto! fixed bases—three 
Squadron strength—15 missiles. 
Total missiles—45, 


Chrysler 


FRAME: System contractor—Chrys- 
ler. Length — 58 ft. Diameter — 
8.75 ft. Launch weight—105,000 
Ibs. Moterial (major}—aluminum 


GUIDANCE: System contractor— 
Ford Instrument. Type—all iner- 
tial. 


BOOSTER: System contractor 
North American Aviation, Propel- 
lent—LOX and kerosene. Thrust 
—150,000 Ibs. 


RE-ENTRY VEHICLE: System con 
tractor—Goodyear/CTl. Warhead 
type—nuclear. 


G.S.E.: Launcher—Chrysler. Fuel 
ing—Chrysler. Handling and 
service—Chrysler. Transport ve 
hicles—Chrysler. 


REMARKS: Jupiter wos developed 
by the Army Bollistic Missile 
Agency and turned over to the 
Air Force for operational deploy 
ment. 
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MILITARY DESIGNATION: SM-N 
9A 

TYPE: Air-breathing 
surface (seaborne) 
STATUS: Operational as KD2A-! 
target drone. 


surface-to 


PRIME CONTRACTOR Chance 
Vought Corp. 
PERFORMANCE: Range — more 


than 800 n. miles, Speed—more 
then Mach 2. Ceiling—more than 
65,000 ft. 


DEPLOYMENT: Location—PMR, 
Point Mugu, Calif., and Eglin Test 
Range, Fla. Initially operational 
March, 1959. 


FRAME: System contractor— 
Chance Vought. Length—59.5 ft 
Diameter: 50 in. Wingspan—20 
ft. Launch weight—wup to 30,000 
bs. Moterial (major)—oluminum. 


GUIDANCE: System contractor 
Bell. Type—radio command or 
inertial. 

BOOSTER: System contractor 


Aerojet and Rocketdyne. Propel 
lant—solid. Thrust—115,000 and 
130,000 Ibs. 

SUSTAINER: System contractor 

General Electric. Engine—J-79-3 
turbo-jet, Thrust—more than 10 
000 Ibs. 

PAYLOAD: Warhead type for 
military version—nuclear. 

G.S.E.: Launcher—Fruehauf. Fuel 
ing—Chance Vought. Handling 
and service—Chance Vought 
Transport vehicles—Fruehauf. 


REMARKS: The Navy cancelled 
the Regulus I] weapon system in 
December, 1958 for budgetary 


reasons on grounds that the mis- 
sile had become obsolescent. 


JUPITER 
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SKYBOLT 


HOUND 


MILITARY DESIGNATION: GAM- 
77 

TYPE: Aijr-breathing  air-to-sur- 
face 

STATUS: Operational 

PRIME CONTRACTOR: North 
American Aviation, Inc. 
PERFORMANCE: Range — more 
than 500 n. miles. Speed—about 
Mach 2. Apogee—air-breather. 
DEPLOYMENT: Locotion—SAC 8B- 
52 bases in U.S. Initially opera- 
tional—1960. Total deployed mis- 
siles—expected to exceed 400. 
FRAME: System contractor—North 


MILITARY DESIGNATION: GAM- 
72 

TYPE: Air-launched missile ECM 
decoy 

STATUS: Operational 

PRIME CONTRACTOR: McDonnell 
Aircraft Corp. 

PERFORMANCE: Range—more 
than 200 n. miles. Speed—near 
sonic, Ceiling—more than 50,000 
ft. 

DEPLOYMENT: Locotion—SAC air 
bases. Initially operational—i960 
FRAME: System contractor—Mc- 
Donnell. Length—12.9 ft. Wing- 
span—5.4 ft. Launch weight— 
about 1200 Ibs. Material—alumi- 
num and reinforced plastic. 


TYPE: Intercontinental nuclear- 
powered missile 

STATUS: Study 

PRIME CONTRACTOR: No contrac 
tor announced 

PERFORMANCE: Range—globol. 
Speed—supersonic. Ceiling—low 
altitude. 

SUSTAINER: System contractor— 
R&D being conducted by the 


MILITARY DESIGNATION: GAM. 
87A 

TYPE: air-to-surface ballistic mis- 
sile (ALBM) 

STATUS: R&D 

PRIME CONTRACTOR: Douglas 
Aircraft Co. 

PERFORMANCE: Range—1!000 n. 
miles. Speed—hypersonic, 
DEPLOYMENT: Locaotion—SAC air 
bases. Also RAF bases in Eng- 
land. (Skybolts may be launched 
from variety of aircraft besides 
bombers—particularly tankers and 
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American. Length—42.5 ft. Di- 
ameter—28 in. Wing spon—12 
ft. Launch weight—about 10,000 
Ibs. 

GUIDANCE: System contractor— 
Avtonetics. Type—all inertial. 
POWERPLANT: System contractor 
—Pratt & Whitney. Engine—J-52 
turbo-jet. Thrust—7500 ibs. 
RE-ENTRY VEHICLE: Type wor 
head—nuclear. 

REMARKS: Hound Dog was de- 
veloped as an interim weapon for 
use while the Air Force is devel- 
oping the far superior Skyboll. 


GUIDANCE: System contractor— 
Summers Gyro. Type—gyro avto- 
pilot. 


POWERPLANT: System contractor 
—General Electric. Engine—J85-7 
turbo-jet. Thrust—2450 Ibs. 


PAYLOAD: System contractor— 
Ramo - Wooldridge. Type — elec- 
tronic countermeasures simulation 
subsystems 


G.S.E.: System contractor—Bell 
Aircraft. 


REMARKS: Quail is designed to 
serve a dual role as a decoy for 
a strategic bomber and as a ve- 
hicle to carry ECM equipment 


Atomic Energy Commission, N.A.A. 
International and Marquardt (Proj- 
ect Pluto), Engine—nuclear-pow 
ered ramjet, 


PAYLOAD: Warhead type—nv- 
clear. 


REMARKS: Convair, North Ameri 
can and Chance Vought are prin 
cipal competitors in studies sub 
mitted to the Air Force 


transports.) Initially operational 
—about 1964. B-52's to carry 4 
missiles; Vulcans, 2. 

FRAME: System contractor—Doug 
las. 

GUIDANCE: System contractor— 
Nortronics. Type—stellor-inertial. 
BOOSTER: System contractor— 
Aerojet. Propellant—solid. 
SUSTAINER: System contractor— 
Aerojet. Propeliant—solid. 
RE-ENTRY VEHICLE: System con 
trac’ -—General Electric. Wear 
heao type—nuclear. 





PERSHING 


TACTICAL 
MISSILES 


REDSTONE 


The U.S. and its allies are proceeding 
with a buildup of tactical-missile muscle 
that will greatly increase the firepower of 
the individual soldier. 

Mobility continues to be a major prob- 
lem—and the military is pressing industry 
for lighter and simpler GSE. 

Even so, introduction of Sergeant and 
Little John—and the coming deployment 
of nuclear-tipped Davy Crocketts and the 
Pershing—will provide the infantryman 
with the most potent and effective artillery 


ever seen on a battlefield. 





TYPE: Surface-to-surface 
STATUS: Late R&D 

PRIME CONTRACTOR: The Martin 
Co. 

PERFORMANCE: Range—350 na 
miles. Speed—supersonic 
DEPLOYMENT: Location—to re 
place Redstone. Initially opera 
tional: about late 1961. 

FRAME: System contractor— 
Martin. Length—34 ft. Diameter 
—40 in. 

GUIDANCE: System contractor— 
Bendix. Type—inertial. 


MILITARY DESIGNATION: SSM-5 
TYPE: Surface-to-surface 

STATUS: Operational 

PRIME CONTRACTOR: Chrysler 
Corp. 

PERFORMANCE: Range—200 n 
miles. Speed—3800 mph. Apogee 
—55 miles. 

DEPLOYMENT: Location — U.S 
troops in Germany. Initially oper 
ational—1958. 

FRAME: System contractor—Rey 
nolds Metals. Length—70 ft. Di 
ameter—55 ft. Launch weight— 
62,000 ibs. Material (major)}— 
aluminum. 


BOOSTER: System contractor 
Thiokol, Propellant—solid. 
SUSTAINER: System contractor 
Thiokol. Propellant—solid 
PAYLOAD: Warhead type—nvu 
clear. 

G.S.E.: Transporter-erector-launch 
er—Thompson Ramo Wooldridge 
Handling and services—Thompson 
Ramo Wooldridge. Vehicles—Food 
Machinery. 

REMARKS: Range could be greot- 
ly increased if desired. First R&D 
launching Feb. 25, 1960 from 
Cape Canaveral, Fic. 


GUIDANCE: System contractor 

Ford Instrument. Type—inertial 

BOOSTER: System contractor— 
North American Aviation. Propel 
lant—tiquid. Thrust—78,000 Ibs. 
PAYLOAD: Warhead type—nvu 
clear or HE 

G.S.E.: Louncher—Chrysler. Fuel 
ing—Chrysler. Handling and serv 
ice—Chrysler, Transport vehicles 
—Chrysler. 

REMARKS: To be replaced by 
Pershing. Redstones are being 
used in the Mercury program by 
NASA for early equipment and 
manned test flights. 
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SERGEANT 

MILITARY DESIGNATION: SSM 
A26 

TYPE: Surface-to-surface 
STATUS: Nearly operational 


PRIME CONTRACTOR: Sperry Utoh 
Engineering lab. 
PERFORMANCE: Range—85 miles 
Speed—supersonic. 
DEPLOYMENT: Location —to re 
place Corporal. Initially opera 
tional—1961. 


FRAME: System contractor- 
Sperry. Length—35 ft. Diameter 
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SERGEANT 


31 in. Lavach weight—10,000 Ibs. 
Material (major)}—steel and alu 
minum. 


GUIDANCE: System contractor 
Sperry. Type—inertial 


BOOSTER: System contractor 
Sperry. Propellant—solid. Thrust 
—about 55,000 Ibs. 


PAYLOAD: Worhead type 
clear or HE. 


G.S.E.: Launcher—Temco Aircraft. 
Fueling — Thiokol. Handling and 
service — Sperry. Tronsport ve 
hicles—Fruehouf. 


MILITARY DESIGNATION: M-2 
TYPE: Surface-to-surface 

STATUS: Operational 

PRIME CONTRACTOR: Firestone 
Tire & Rubber Co./Gilfillan Bros 
PERFORMANCE: Range—75 miles 
Speed—Mach 3. 
DEPLOYMENT: Location—U.S 
troops in Europe. Battalion strength 
—two launchers; two batteries 
fone firing, the other service) 
Initially operational—iate 1953. 
FRAME: System contractor—Fire 
stone. Length—45 ft. Diameter— 





CORPORAL 


30 in. Launch weight 11,000 


Material (major)—steel 
GUIDANCE 
Gilfillan. Type—preset and com 
mond. 

BOOSTER System 

Ryan. Propellant—nitric acid and 
aniline. 

PAYLOAD: Warhead type 

clear or HE, 
G.S.E.: Launcher 
ing — Firestone 
service—Firestone 
REMARKS: To be replaced by the 
solid-propelied Sergeant. 


System contracto 


contrecto 


Firestone. Fue 
Handling and 
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L TTLE JOHN (Ar 


MILITARY DESIGNATION: M™.5! 
TYPE: Surface-to-surface 
STATUS: Operational 
PRIME CONTRACTOR: 
Electric Co. 
PERFORMANCE: Ronge—!0 miles 
Speed—-supersonic. 
DEPLOYMENT: Location — missile 
in hands of training units in the 
United States, Initially opero 
tional—1960. Battalion strength 
—four launchers. 

FRAME: System contractor — Em 
erson Electric. Length—14 ft. 5 in 
Diometer—12.5 in. Launch weight 


Emerson 


—780 ibs. Material (major)}—steel 
and aluminum. 

GUIDANCE: Type—free-flight bol- 
listic missile. 

BOOSTER: System contractor — 
Army Ordnance Missile Command/ 
Hercules Powder. Propellant — 
solid. 

PAYLOAD: Warhead type — nu- 
clear or HE. 

G.S.E.: 
Arsenal. 
REMARKS: A highly mobile and 
easily airlifted missile 


Louncher Rock Island 








Ibs 


vel 


and 


the 
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HONEST JOHN 


MILITARY DESIGNATION: XM-388 
TYPE: Surface-to-surface 

STATUS: Nearly operational 
PRIME CONTRACTOR: Rock Island 
., Arsenal 


PERFORMANCE: Launched from 
either two tube-shaped launchers 
(XM-28 and XM-29) of varying 
size for different ranges. Range 
is relatively short 


DEPLOYMENT Location—U.S 


TYPE: Surface-to-surface 
STATUS: R&D 


PRIME CONTRACTOR: None an 
nounced 


PERFORMANCE: Ronge about 
10-20 miles. 
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troops overseas and in continental 
United States; also NATO allies 
Initially operational—1962 
BOOSTER: Propeliant—-solid 
PAYLOAD: Worhead type nu 
clear (fractional yield) 

REMARKS: Smaller launcher can 
be carried by two men. Crockett 
is inserted into its launcher in the 
same fashion as oa rifle grenade. 
The worhead is larger than the 
tube 


FRAME: Lounch weight — under 
500 Ibs. 

REMARKS: The Army Rocket and 
Guided Missile Agency ot Hunts- 
ville, Alo., is acting as systems 
manager for a series of compo- 
nents that hove been under de- 
velopment. 
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LITTLE JOHN 


MILITARY DESIGNATION: M-3! 
TYPE: Surface-to-surface 
STATUS: Operational 


PRIME CONTRACTOR: Douglos 
Aircraft Co./Emerson Electric 


PERFORMANCE: Range—1!2 miles 
Speed—Mach 1.7. 


DEPLOYMENT: location—U.S 
forces in continental United Stotes, 
Evrope and the Far East. Also in 
the hands of U.S. NATO allies 
Initially operational — late 1953 
Bottalion strength—four launchers 


FRAME: System contractor—Doug 
las/Emerson. Length—27 ft. Di 
ometer—30 in. Launch weight- 
5800 Ibs. Material (major)—stee!l 


GUIDANCE: Type—free-fligh! bo! 
listic missile. 


BOOSTER: System contractor 
Hercules Powder. Propellant 
solid 


SPIN ROCKETS: System contractor 
Thiokol. Propellant—solid 

PAYLOAD: Warhead type nu 

clear or HE. 

G.S.E.: 


Arsenal. 


Louncher — Rock Island 


REMARKS: Douglas is producing 
an Improved Honest John mode 
of aluminum with a solid booster 
(XM-50). The improved version 
has o range of more than 12 
miles, weighs 1000 Ibs. less and 
is three inches shorter 





DAVY CROCKETT 
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TYPE 
STATI 
PRIME 
Co 
PERFC 
Speec 
DEPLC 
battal 
more 
States 
Tota! 
streng 
TYPE 
STAT! 
PRIM 
tronic 
PERF 
vide 
supp 
DEPL 
MILITARY DESIGNATION: TM-76A 54 in Wingspan—22.9 
and TM-76B Launch weight—15,500 Ibs. Mate 
TYPE: Air-breathing surface-to rial {(major}—aluminum and mo 
surface nesium 
STATUS: TM-76A operational GUIDANCE: System contractor 
TM-76B flight-testing. A) Goodyear. (B) A.C. Spark Plug 
PRIME CONTRACTOR: The Martin Type (A}—ATRAN map-match 
Co. B) inertial TYPE 
, TAT 
PERFORMANCE: Range—{A) more BOOSTER: System contract $ 
than 650 n. miles, (B) more than Thiokol, Propellant—solid (JAT PRIA 
1200 n, miles Speed—{A) more Thrust 100,000 Ibs Ther 
thon 650 mph. (B) same but super PERF 
sonic in terminal dive. Ceiling SUSTAINER: System contract ly si 
more than 40,000 ff. Allison. Engine—J-33-41. Thrust T-14 
DEPLOYMENT: Location—/A) U.S 5200 Ibs DEP 
troops in West Germany. Initially @SB. levacher—tA) Gaodve 
operational—tA) 1960, Total divi B) Martin. Fueling—Martin. Ho 
sions—at least two. Divisional dling and service—tA} Goodyea 
strength—about 50. (B) to be de Martin/Four Wheel Drive A 
ployed on Okinawa. Co. (8) Martin, A.C, Spork P 
FRAME: System contractor Transport vehicles (A Fe 
Martin. Length—44 ft. Diameter Wheel Drive. (8) Martin 
MILITARY DESIGNATION: TM-61C GUIDANCE: System contract 
TYPE: Air-breathing surface-to Air Force. Type—radar contro 
surface BOOSTER System contracto 
STATUS: Operational Thiokol. Propellant solid (AT MiLI 
PRIME CONTRACTOR: The Martin Thrust—57,000 Ibs N-73 
B 
Co. SUSTAINER: System contract 
PERFORMANCE: Range — 500 n. Allison. Engine—J-33-37 turbo je me TyPt 
miles. Speed—abovut 650 mph Thrust—4200 Ibs STA’ 
il than 4 ft . 
Ceiling—more than 40,000 PAYLOAD: Warhead type B in 
DEPLOYMENT: Location—U.S cleor or HE = PRIA 
troeps in West Germany, For East ° 
Also in hands ef NATO allies G.S.E.: Launcher—Martin. Fue PERI 
Initially operational October Martin, Handling and service “ 
1951. Total divisions—three. Divi Martin. Transport vehicles—Mo " 
sional strength—about 50. tin DEP 
FRAME: System contractor—Mar REMARKS: Relatively mobile Ma! ~iee 
tin. Length—39.6 ft. Diameter- adors are being replaced by more ne 
54 in. Wingspan—28.7 ft. Launch advanced Maces. Matadors viel 
weight—12,500 Ibs. Material (ma West Germany are being turne =e 
MATADOR jor—aluminum and magnesium over to Germon troops FRA 
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MILITARY DESIGNATION: M4E2 
TYPE: Surface-to-surface 

STATUS: Operational 

PRIME CONTRACTOR: The Martin 
Co. 

PERFORMANCE: Range—20 miles. 
Speed—transonic. 

DEPLOYMENT: Location—Two U.S. 
bottalic_ 1s in West Germany; five 
more in training in the United 
States. Initially operational—1959. 
Total battalions—seven. Battalion 
strength—four mobile launchers. 


TYPE: Surface-to-surface 

STATUS: R&D 

PRIME CONTRACTOR: Aeronv- 
tronic Division, Ford Motor Co. 


PERFORMANCE: Designed to pro- 
vide heavy firepower for close-in 
support of troops. 


DEPLOYMENT: Location —to be 





or — 


lug 
ing 
TYPE: Surface-to-surface 
’ STATUS: Operational 
0) PRIME CONTRACTOR: Norris 
Thermador Co. 
PERFORMANCE: Range—relative- 
; ly short. Launched from 45-tube 
' T-145 launcher. 
DEPLOYMENT: Location—U.S 
or 
- 
an j 
ir 
sto 


FRAME: System contractor—Mar- 
tin. Length—19 ft, Diameter — 
20.5 in. Launch weight—2300 Ibs. 


GUIDANCE: System contractor— 
Martin. Type—command. 


BOOSTER: System contractor — 
Thiokol. Propellant—solid. 


PAYLOAD: Warhead 
clear or HE. 


type — nvu- 


G.S.E.: Launcher — Martin. Han- 


dling and service—Martin. 


deployed with U.S. combat troops. 
Initially operational—mid-1960's. 
FIRE CONTROL: System contractor 
—Raytheon 


PAYLOAD: Warhead type — nv- 
clear. 
REMARKS: There will be hand- 


corried and vehicle-mounted ver- 
sions. 


combat troops in the United States 
and overseas. Initially opera- 
tional—1960. 


FRAME: Diameter—115 mm. 
GUIDANCE: Type—free-fiight. 
BOOSTER: Propellant—solid. 


PAYLOAD: Warhead type—chem- 
ical agents. 





)) MILITARY DESIGNATION: ASM- 
N-7A and B and GAM-83A and 
8 
. TYPE: Air-to-surface 
STATUS: A models 
B in late R&D 
PRIME CONTRACTOR: The Martin 
Co./Maxson Corp. (second source) 
PERFORMANCE: Range—three to 
6 n. miles. Speed—Mach 1.8 
DEPLOYMENT: Location—U.S. 
carriers, Marine Corps units and 
the Tactical Air Commond. Ini- 
‘ tially operational — April, 1959, 
, aboard the Carrier Lexington. 
FRAME: System contractor—Mar- 


Operational, 
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tin. Length-—11 ft. (A). Diameter 
—about | ft. (A). Launch weight 
—571 Ibs. (A). Material (major}— 
aluminum. 


GUIDANCE: System contractor— 


Martin. Type — command {visual 
reference). 
BOOSTER: System contractor — 


Allegany Ballistics Lab and Thio- 
kol. Type—solid and packaged 
liquid (Guardian). 

PAYLOAD: Warhead type — HE 
(250-1000 Ib.) or nuclear, 
REMARKS: Novy and Air Force A 
models identical; Navy B carries 
larger HE warhead, AF B has nv- 
clear warhead. 


1961 


LACROSSE 


ADVANCED TACTICAL MISSILES 






































Project Contractors Description Status 
ARM (Navy) No contracts |Air-to-surface anti-radar |R&D 
d Saath 
COBRA (Navy) No contracts |Anti-ship, anti-radar R&D 
announced missile 
GIMLET (Navy) | No contracts |Air-to-surface unguided, |R&D 
announced considered highly 
occurate 
GPSSM (Army) No contracts |General-purpose surface- | Study 
announced to-surface missile 
LOBBER (Army) | No contracts |Surface-to-surface cargo Study 
announced carrier; 10-15 m. range; 
also can drop napalm 
RAVEN (Navy) No contracts |Air-to-surface; about Study 
announced 500 m. range 
WAGTAIL Minneapolis- |Family of RLM (Rearward late 
(Air Force) Honeywell- Launched Missiles) lounched| R&D 
prime from aircraft for various 
applications such as air-to- 
surface and air-to-air; 
inertial; finless. 
WILLOW (Army) | Chrysler, prime|No details available 














ADVANCED BULLPUP 
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COB 

TYPE: Antitonk 

STATUS: Operational 

PRIME CONTRACTOR: Boelkow 
Entwicklungen, Munich, Germany 
and Daystrom, inc. 
PERFORMANCE: Ronge—5940 ft 
(max.); 5280 ft. (effective). Speed 
—191 mph. 

DEPLOYMENT: Locotion — Marine 
evaluation units, Also see Foreign 
Missiles Section. 


FRAME: System contractor—Boe!l 
kow (Europe); not determined for 


TYPE: Antitank 

STATUS: Operationa! 

PRIME CONTRACTOR: Nord Avia 
tion, Paris, France; General Elec 
tric Co. (U.S. licensee) 
PERFORMANCE: Range—5250 ft 
(effective). Speed—180 mph. 
DEPLOYMENT: lLocation—U.S 
Army combat units (launched from 
jeeps, helicopters and other mo- 
bile vehicles). Also see Foreign 
Missiles section. 

FRAME: System contractor—Nord 
(GE secondary source). Length— 


TYPE: Antitank 

STATUS: Operational 

PRIME CONTRACTOR: Nord Avio 
tion, Paris, France 
PERFORMANCE: Range — 1650 
11,500 ft. (effective). Speed 
more than 400 mph 
DEPLOYMENT: Location — under 
evaluation by Army units, Also 
see Foreign Missiles section 


TYPE: Antitank 

STATUS: R&D 

PRIME CONTRACTOR: Hesse 
Eastern Division of Flightex Fab- 
rics Inc. 

PERFORMANCE: Range — 10-500 
yds. 

DEPLOYMENT: intended for use 
by infantrymen. 


U.S. Length—30.7 in. Diameter 
3.9 in, Height—13.6 in, Wing 
span — 19 in. Launch weight 
20.2 Ibs. Material (major]}—plast ic 
GUIDANCE: System contractor 
Boelkow (Europe); Daystrom (U.S) 
Type—wire, 

BOOSTER: System contractor 
Oerlikon (Europe). Not determined 
for U.S. Propellant—solid. 
PAYLOAD: Warhead type—oarmo 
piercing HE (5.5 tbs.) 

REMARKS: Missile can be launched 
ond guided by one mon 


34 in. Diameter—é in, Wingspon 
—30 in. Launch weight—33 Ibs 
GUIDANCE: System contractor- 
Nord. Type—wire. 

BOOSTER: System contractor 
Nord. Propellant—solid. 
PAYLOAD: System contractor 
Strim. Warhead type — armor 
piercing HE. 

REMARKS: Initial U.S. Army pro 
curement began in April, 1959 
$S-10 can be carried and launched 
by one man. Army now phasing 
out stockpile and buying Entocs 


FRAME: System contractor—Nord 
Length—46 in. Diameter—<é in. 
Wingspan—20 in. Launch weight 
—62 Ibs. 

GUIDANCE: System contractor— 
Nord. Type—wire. 

BOOSTER: System  contractor- 
Nord. Propellant—-solid. 
PAYLOAD: System contractor - 
Strim. Worhead type armor 
piercing HE 


FRAME: Length—20.8 in. Diam 
eter—about 3.1 in. 

GUIDANCE: Unguided 
BOOSTER: Type—-solid 
PAYLOAD: Warhead type—ormo 
piercing HE 

REMARKS: Missile is fired fror 
shoulder-held tubular launche 
similar to World War I! Bazooko 


missiles and rockets, July 17, 196! 








961 


AIR/SPACE 


DEFENSE 


The search goes on for a feasible de- 
fense against missiles and spacecraft. 

A question mark still hovers over Nike- 
Zeus, the only fully R&D-funded U.S. anti- 
ICBM, which is awaiting tests against 
warheads in 1962 before a decision is made 
whether to commit it to production. 

Deployment of Nike-Hercules and 
Bomarc antiaircraft missiles is expected to 


be completed in 1962. 


MILITARY DESIGNATION: IM-99A 
TYPE: Aijr-breathing surface-to- 
air 

STATUS: Operational 

PRIME: Boeing Co 
PERFORMANCE: Range — 250 n 
miles. Speed—supersonic. Ceiling 
—more than 68,000 ft. 
DEPLOYMENT: Location—McGuire 
AFB, N.J.; Suffolk County AFB, 
N.Y.; Otis AFB, Mass.; Dow AFB, 
Maine; and lLangley AFB, Va. 
Initially operational—1959. Total 
bases planned—five. Total squad 
rons planned — five. Squadron 
strength—average about 40 mis- 
siles. 

FRAME: System contractor—Boe 
ing. Length—47 ft. Diameter- 


MILITARY DESIGNATION: IM-99B8 
TYPE: Air-breathing surface-to-air 
STATUS: Operational 

PRIME: Boeing Co. 
PERFORMANCE: Range — 400 n. 
miles. Speed—supersonic. Ceiling 
—more than 70,000 ft, 
DEPLOYMENT: Location — conti- 
nental United States (Duluth, 
Minn.; Niagara Falls, N.Y.; Kinch 
eloe AFB, Mich.; Langley AFB, 
Va.; McGuire AFB, NJ.; Otis AFB, 
Mass.) and Canada. /nitially oper- 
ational—1961. Total squadrons— 
(U.S.) 6; (Canade) 2. Total bases 
planned—8. Squadron strength- 
28. 

FRAME: System contractor—Boe- 
ing. lLength—45 ft. Diameter— 
35 in. Wingspan—18 ft. Launch 
wei ght—16,000 Ibs, Material (ma 
jor—stoinless steel. 


35 in. Wingspan—18 ft. Launch 
weight—15,000 ibs. Material (ma 
jor—stainless steel. 


GUIDANCE: System contractor— 
IBM and Westinghouse. Type— 
command and homing radar. (IBM 
SAGE guides missile to vicinity 
of target when homing radar as- 
sumes command.) 


BOOSTER: System  contractor— 
Aerojet. Propellant—iiquid. 


SUSTAINER: System contractor- 
Marquardt. Engine —(2) RJ-43 
romijets. 


PAYLOAD: Warhead type — nvu- 
clear or HE. 


G.S.E.: Launcher-erector — Food 
Machinery. 


GUIDANCE: System contractor— 
IBM and Westinghouse. Type— 
command and radar homing. (IBM 
SAGE guides missile to vicinity of 
target, when homing rodar tokes 
command.) 

BOOSTER: System contractor— 
Thiokol. Propellant—solid. 
SUSTAINER: System contractor— 
Marquardt. Engine—{2) RJ-43 ad- 
vanced ramiets. 

PAYLOAD: Warhead type — nv- 
clear or HE, 

G.S.E.: Launcher-erector — Food 
Machinery. 

REMARKS: Original number of 
squadrons planned was sharply 
cut. Bomarc B in March 1961 in- 
tercepted simulated supersonic 
target at 100,000 ft. and range 
of 446 s. miles. 
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NIKE-HERCULES 


MILITARY DESIGNATION: SAM-A- 
25 

TYPE: Swurface-to-air (anti-missile 
capability) 

STATUS: Operational 

PRIME CONTRACTOR: Western 
Electric Co. 

PERFORMANCE: Range — more 
than 75 n. miles. Speed—Mach 3 
plus, Ceiling—more than 150,000 
ft. 

DEPLOYMENT:  Location—United 
States, Western Europe, Far East. 
Initially operational—mid-1958. 
Total battalions—about 20. Bot- 
talion strength—4 batteries. Bot- 
tery strength—9 launchers. Total 
launchers—more thon 700. 
FRAME: System contractor—Doug- 
las. Length—39 ft. Diameter— 
31.5 in. Wingspan—90 in. Launch 
weight—10,000 Ibs. Material (mo 
jor—aluminum and steel. 


MILITARY DESIGNATION: SAM-A- 
7 


TYPE: Surface-to-air 
STATUS: Operational 
PRIME CONTRACTOR: 
Electric Co. 
PERFORMANCE: Range—25 miles. 
Speed—Mach 2.5. Ceiling—60,- 
000 ft. 

DEPLOYMENT: Location—United 
States, Western Evrope, For East. 
Initially operational—1953. Total 


Western 


bottalions—about 40. Battalion 
strength—4 batteries. Battery 
strength—9 launchers. Total 


lourchers—nearly 1500. 


FRAME: System contractor—Dovug- 
las. Length—31 ft. Diameter—12 


MILITARY DESIGNATION: XM3E! 
TYPE: Surface-to-air 

STATUS: Operational 

PRIME CONTRACTOR: Raytheon 
Co. 

PERFORMANCE: Range—abovt 22 
n. miles. Speed — Mach 2 plus. 
Ceiling—tree-top level to about 
40,000 ft, (Hawk is specifically 
designed for use agoinst low- 
flying aircroft.) 
DEPLOYMENT: Lorcation—U.S. 
troops training with Hawks in 
the United States. Initially opera- 
tional—1959. Battalions—2. Bat- 
talion strength—3 to 5 batteries. 
Battery strength—é to 12 launch- 
ers (3 missiles per launcher). Also 
to be used by Marine Corps and 
NATO allies. To be deployed in 
Europe, For East and Panama. 
FRAME: System contractor—Ray- 





GUIDANCE: System contractor- 
Western Electric. Type—comman 


BOOSTER: System contractor- 
Hercules Powder. Propellant 
solid. 


SUSTAINER: System contractor 
Thiokol. Propellant—solid. 


PAYLOAD: Warhead type—n 
clear or HE. 
G.S.E.: Launchers—Consolidated 


Western Steel. Transport vehicle 
Fruehauf. 


REMARKS: New General Electric 
radors give Nike-Hercules the 
capability of intercepting incor 
ing tactical missiles. The Army 
plans to install improved system 
in Evrope and other appropricte 
creas. The Army also is expected 
to build mobile Nike-Hercules 
onti-missile batteries for deploy 
ment in the field 


in. Wingspan—52 in. Launch 
weight—2300 ibs. Material (mo 
jor —oaluminum and steel. 


GUIDANCE: System contractor 


Western Electric Type—com 
mand. 
BOOSTER: System contractor 


Thiokol. Propellant—solid. 


SUSTAINER: System contractor 
Thiokol. Propellant—iiquid. 


PAYLOAD: Warhead type—HE 


G.S.E.: Launchers—Consolidated 
Western Steel. Transport vehicles 
—Fruehauf. 


REMARKS: Nike-Ajax is being re 
placed by the for more advanced 
Nike-Hercules. 


theon/Northrop. Length— 17 ft 
Diameter—14 in. Wingspan—48 
in. Launch weight—1275 Ibs. Mo 
terial (major}—aluminum and steel. 
GUIDANCE: System contractor— 
Raytheon. Type—semi-active radar 
homing. 

BOOSTER: System  contractor- 
Aerojet. Propellant—solid. 
SUSTAINER: System contractor— 
Aerojet. Propellant—solid. 
PAYLOAD: Warhead type—HE. 
G.S.E.: Launcher—Northrop. Han- 
dling and service — Raytheon 
Northrop / Food Machinery / and 
RCA. Transport vehicles — Food 
Machinery. 

REMARKS: Although Hawk is not 
an anti-missile missile, it has suc 
cessfully intercepted an Hones! 
John, Little John and Corporal in 
tests, Hawk is highly mobile. 
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TALOS (Na 


MILITARY DESIGNATION: SAM- 
N-6 

TYPE: Surface-to-cir and surface- 
to-surface (seagoing) 

STATUS: Operational 


PRIME CONTRACTOR: The Bendix 
Corp. System engineer — Vitro 
Corp. 

PERFORMANCE: Range — more 
thon 65 n. miles. Speed—obout 
Mach 2.5. Ceiling—extremely 
high altitude. 


DEPLOYMENT: Location—aboard 
the missile cruiser Galveston. To 
be deployed aboard at leas! six 
more cruisers including the nuvu- 
clear-powered cruiser Long Beach 
Initially operational—1959. 


FRAME: System contractor—Mc 
Donnell. Length—cbout 30 ft. 


MILITARY DESIGNATION: SAM 
N-7 

TYPE: Surface-to-air and surface 
to-surface (seagoing) 

STATUS: Operational 

PRIME CONTRACTOR: Convair 
Division, General Dynamics Corp 
System engineer—Vitro Corp 
PERFORMANCE: Range—about 
10 n. miles. Speed—supersonic 
Ceiling—more than 50,000 ft 
DEPLOYMENT: Location—aboard 
20 ships including the Long Beach 
and the carrier Enterprise. Also 
used in a mobile version by 
Marines, Initially operational 
1956. 

FRAME: System contractor—Con 
veir, Length—27 ft. (with 15 ft 


Diameter—about 30 in. Lounch 
weight—7000 Ibs. (booster alone 
weighs 4000 Ibs.) Material (major) 
—steel. 


GUIDANCE: System contractor— 
Bendix/Sperry. Type—beam rid- 
ing. 
BOOSTER: System contractor—Al- 
legany Ballistics lob. Type— 
solid. 


SUSTAINER: System contractor— 
Allegany. Type—ramijet. 


PAYLOAD: Warhead type—nu- 
clear or HE. 


G.S.E.: Loaunchers—Noval Weap- 
ons Plant. 


REMARKS: Improvements in the 
Talos system have led to work on 
the anti-missile system called 
Typhon 


booster). Diameter—12 in. Launch 
weight—cabout 3000 Ibs. 


GUIDANCE: System contractor 
Reeves / FTL/Sperry Type—rador 
beam rider. 


BOOSTER: System contractor 
Allegany Ballistics Lab. Propellant 
—solid. 

SUSTAINER: System contractor— 
Allegany Bollistics Lob. Propellant 
— solid. 

PAYLOAD: Warhead type—HE 
REMARKS: Terrier is being re 
pleced by the Convair Advanced 
Terrier. The Advanced Terrier's 
performance is about 100% 
greater than Terrier's. The Frigate 
Dewey is the first ship to be 
ormed with Advanced Terrier. 





TERRIER 
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MILITARY DESIGNATION: Mark 


STATUS: Operational, 


Division, General Dynamics Corp. 
System engineer—Vitro Corp 


Speed—-supersonic. 
Ceiling—high-altitude. 


installed aboord 
Initially operational 

























TALOS 


FRAME: System contractor—Con- 
vair. Length—15 ft. Diameter— 
12 in. Launch weight—obout 


1500 Ibs 


GUIDANCE: System contractor 
Raytheon. 


BOOSTER: System contractor- 
Aerojet. Propellant—solid. 


PAYLOAD: Warhead type—HE 


G.S.E.: Louncher—Puget Sound 
Naval Shipyard. Handling— 
Washington Technological Asso 
ciates/ Naval Weapons Plant. 





TARTAR 














REDEYE 









NIKE-ZEUS 






mM 
HEDE 


TYPE: Swurfoce-to-cir (shoulder 
launched) 

STATUS: Nearly operational 
PRIME CONTRACTOR: Convoir 
Division, General Dynamics Corp 
PERFORMANCE: Designed to in 
tercept low-flying jet aircraft. One 
moan con operate ond corry 
DEPLOYMENT: lLocation—to be 
deployed with Army and Marine 
combat troops. Initially opera 
tional—1962 





FRAME: System contractor—Con 
vair. Length—4 ft. Diameter- 
in, Launch weight—20 Ibs. 
GUIDANCE: System contractor 
Philco/ Convair. Type—tnfrared 
BOOSTER: System contractor—A! 
lantic Research. Propellant—-solid 
PAYLOAD: Warhead type—HE 
REMARKS: Redeye is shipped 
carried and launched from a dis 
posable bazooka-shaped contoir 
er. Program slipped 





TYPE: Surface-to-air anti-1ICBM and 
IRBM 


STATUS: late R&D 


PRIME CONTRACTOR 
Electric Co. 


PERFORMANCE Range — about 
200 n. miles. Speed—est. Mach 4 


DEPLOYMENT: Location—conti 
nental United States (porticularly 
around soft SAC bases). /nifially 
operational—about 1965. Total 
batteries—undetermined. Battery 
strength—to vary from about 30 
50 launchers 

FRAME: System contractor—Doug 
las. Length—obout 65 ft. Diam 
eter—about 5 ft 


GUIDANCE: System contractor 


Western 


TYPE: Surface-to-air (onti-missile 
missile) 

STATUS: R&D 

PRIME CONTRACTOR: Convoir 
Division, General Dynamics Corp 
PERFORMANCE: Designed to in 
tercept incoming tactical missiles 
ond jet aircraft. 

DEPLOYMENT: lLocation—to be 
put in honds of Army combot 


YPRH y 


TYPE: Swurface-to-air (anti-missile 
missile) 

STATUS: R&D 

PRIME CONTRACTOR: Westing- 
house Electric Corp./ Applied 
Physics Lab. 

PERFORMANCE: Designed to in 
tercept both incoming tactical mis 
siles and missiles launched from 
submerged submarines seconds 
after launching. Range—est. 100 
n. miles. Speed—supersonic. 





Western Electric. Type—command 
BOOSTER System contractor 
Thiokol, Propellant—solid 
SUSTAINER: System contracto 
Grond Central. Propellant—solix 
PAYLOAD 
clear 
G.S.E Launcher—Dovuglas. Ho 
dling and service—Douglas 
REMARKS: The future of the Nike 
Zeus system is in doubt. Both the 
Eisenhower and Kennedy Admin 


Warhead type—n 


istrations hove refused to permit 


the Army to begin production 
thereby causing deployment 
slip. However, plans for flight-tes! 
ing the missile in the Pacific 
late 1961 or early 1962 agains! 
Atlases hove been approved 


units in near forward position 
GUIDANCE: Type—radar 
BOOSTER: Propellant—solid 


REMARKS Mauler will b 
launched from tracked vehicle 
manned by crew of only severo 
men. System will be self-pro 
pelied and highly mobile ond 
compact. Seagoing version ho 
been proposed 


DEPLOYMENT: Location—oaboor< 
cruisers, destroyers and possibly 
hydrofoil destroyers 


BOOSTER: Systems contractor 
Bendix 
PAYLOAD: Warhead type—m 


clear or HE. 

REMARKS: Two types are beir 
developed—tong Range Typho 
(formerly called Super Tolos) an 
Medium Range Typhon (former 
colied Super Tartar) 
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AIR-TO-AIR 
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MILITARY DESIGNATION: AAM- 
N-7 (Navy) and GAR-8 (Air Force) 
TYPE: Air-to-air. 

STATUS: Operational. 

PRIME CONTRACTOR: Philco 
Corp./General Electric Co. 
PERFORMANCE: Range—about 2 
n. miles. Speed—supersenic. Ceil 
ing—more than 50,000 ft, 
DEPLOYMENT: Location—carried 
by corrier-based Naval aircraft 
and Air Defense Command air- 
craft. Also widely used by U.S. 
allies. Initially operational—mid- 
1956. 

FRAME: System contractor—Nor- 
ris Thermador /Hunter-Douglas 


TYPE: Air-to-surface, 

STATUS: Operational. 

PRIME CONTRACTOR: Noval Ord- 
nance Test Station, China Lake. 
PERFORMANCE: Range—about 5 
n. miles. Speed—about 3000 ft. 
sec. 

DEPLOYMENT: Location—carrier- 
based aircraft. Initially opero- 
tional—1957. 

FRAME: Length—110 in. Diam- 
eter—5 in, Lounch weight—107 
Ibs. 


Length—9 ft. Diameter—5 
launch weight—oabout 155 
Material (major)—oaluminum, 
GUIDANCE: System contractor— 
Philco/GE. Type—infrared. 
ROOSTER: System contractor— 
Naval Propellant Plant. Propellant 
—-solid. 

PAYLOAD: Warhead type—HE. 
REMARKS: Philco is prime con- 
tractor for Sidewirder !-C, a sec- 
ond-generation missile with great- 
er speed and range. !-C will have 
switchable IR and radar homing 
warheads. The Naval Ordnance 
Test Station at China Lake, Callif., 
developer of Sidewinder, also is 
developing I-C. 


GUIDANCE: Type—free flight. 


BOOSTER: System  contractor— 
Hunter-Douglas. Type — solid. 
Thrust—7000 Ibs. 


PAYLOAD: Warhead type—hHE 
(also variety of other conven- 
tional warheads including flares.) 


REMARKS: The four-rocket launch- 
ers, which also ore used for trans- 
porting and storing Zunis, can be 
jettisoned from plane after rock- 
ets are launched. AD-type Noval 
aircraft can carry up to 48 Zunis. 
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SIDEWINDERS on Northrop N156F 














FALCON GAR-I11 


GENIE (Air For 


MILITARY DESIGNATION: MB-! 
TYPE: Air-to-air. 

STATUS: Operational. 

PRIME CONTRACTOR: Douglos 
Aircraft Co. 

PERFORMANCE: Range—abou! 6 
n. miles. Speed—supersonic. 
DEPLOYMENT: Location—aboard 
Air Defense Command aircraft 
(F-89's, F-101's, F-106's). Initially 
operational—about 1958. 


PA DL ‘iA 
rah ¥¥ | 


MILITARY DESIGNATION: AAM- 
N-6A. 

TYPE: Air-to-air. 

STATUS: Operational. 

PRIME CONTRACTOR: Raytheon 
Co. 

PERFORMANCE: Range — more 
than 5 n. miles. Speed—more 
than Mach 2. 

DEPLOYMENT: Location—carrier- 
based U.S. Novy aircraft. Also 
with Marine units. Initially opera 
tional—August, 1958, replacing 
Sparrow |. 

FRAME: System contractor—Ray- 
theon, Length—12 ft. Diameter— 


MILITARY DESIGNATION: GAR-! 
through GAR-4 and GAR-11. 


TYPE: Air-to-air. 

STATUS: Operational (GAR-I 
through GAR-4) and late R&D 
GAR-II). 

PRIME CONTRACTOR: 
Aircraft Co. 


PERFORMANCE: Ronge—about 5 
n. miles. Speed—supersonic 
(Greater ranges and speeds for 
GAR-3 and GAR-4, and GAR-II). 

DEPLOYMENT: Location—Air De- 
fense Command aircraft (F-89, F- 
101, F-102 and F-106). Initially 
operational—1957 (first versions). 
GAR-II nearly operational. 


Hughes 








FRAME: System contractor—Doug 
las. Length—9.5 ft. Launch weigh: 
—about 800 Ibs. 

GUIDANCE: Type—free flight. 
BOOSTER: System contractor— 
Aerojet. Propellant—solid. 


PAYLOAD: Warhead type—nvu 
clear. 


G.S.E.: Launcher—Douglas. Han 
dling and service—Douglas 
Transport vehicles—Fruehauf. 


8 in, Launch weight—400 Ibs. Mo 
terial (major—aluminum. 
GUIDANCE: System contractor- 
Raytheon. Type—radar homing. 
BOOSTER: System  contractor— 
Aerojet. Propellant—solid (A new 
version of Sparrow with greater 
capability has Thiokol booster 
with packaged liquid propellant.) 
Thrust (solid)—7800 Ibs. 
PAYLOAD: Warhead type—HE. 


G.S.E.: Handling and service 
Raytheon. 


REMARKS: Sparrow gave the 
Navy an all-weather missile when 
Sidewinder had only IR guidance. 


FRAME: System contractor— 
Hughes, Length—about 6.5-7 ft 
(GAR-Il is more than 7 fft.). Di 
ameter—6.4 in. GAR-Ii is 7 ft. 11! 
in.) Wingspan—20 in. Launch 
weight—more than 120 Ibs. (GAR 
i! is more than 200 Ibs.). 
GUIDANCE: System contractor 
Hughes. Type—{GAR-1D and GAR 
3) radar homing; (GAR-2 and 
GAR-4) infrared. 

BOOSTER: System contractor 
Thiokol. Propellant—solid. 
PAYLOAD: Warhead type—{GAR 
1 through GAR-4) HE; GAR-1! 
nuclear. 

REMARKS: GAR-3 and GAR-4 are 
known as Super Falcons. 
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ANTI-SUBMARINE 


WEAPON ALFA 


Missiles for attacking submarines have 
taken a great step forward. Asroc and 
Subroc—two of the most advanced ASW 
missiles—are now operational. 

The stumbling block in ASW continues 
to be detection and identification. Any im- 
provements in this area can be followed 
quickly by improved missiles. 


TYPE: ASW surface-to-underwater 
STATUS: Operational 

PRIME CONTRACTOR: Navy 
PERFORMANCE: Range about 
900 yards 

DEPLOYMENT: Location—aboard 
U.S. destroyers and cruisers. Ini 
tially operational—1952 

FRAME: System contractor—Avco 


TYPE: ASW rocket torpedo 
STATUS: R&D 

PRIME CONTRACTOR: Westing 
house Electric Corp. 
PERFORMANCE: Range—reported 
to be about 1! n. miles. 
DEPLOYMENT: Location aboard 
U.S. fleet submarines. 


FRAME: System contractor—West 


TYPE: ASW underwoter-to-under 
water 

STATUS: R&D 

PRIME CONTRACTOR: Goodyear 
Aircraft Corp 

PERFORMANCE: Range—aobout 25 
n. miles, 

DEPLOYMENT: Location — aboard 
nuclear - powered attack submoa 
rines. Scheduled to be installed 
first aboard the Thresher. Initially 
operational—1961 or early 1962. 
FRAME: System contractor—Good 
yeor. 


TYPE: ASW surface-to-underwater 
STATUS: Operational 


PRIME CONTRACTOR: Minneapo- 
lis-Honeywell Regulator Co. 


PERFORMANCE: Range—aobout 8 
n. miles. Speed—nearly Mach 1 


DEPLOYMENT: Locotion—Destroy- 
er Leader Norfolk and Destroyer 
Peary. The Navy pions to install 
ASROC aboard a total of 150 de- 
stroyers and cruisers within the 
next few years. Initially opera 
tional—1960, Launcher capacity 
—eight. (Some ships will carry 
reloads). 


FRAME: System contractor—Min 


Length—8.5 ft. Diameter—12.75 
in. Launch weight—500 Ibs 


GUIDANCE: Type—free flight 
BOOSTER: Propellant—solid 


PAYLOAD: Warhead type HE 
depth charge 


REMARKS: Alfa is launched from 
guns mounted in turrets, 


inghouse. Length—nearly 20 ft 
Launch weight—more than 2000 
Ibs. 

GUIDANCE: Type—r >y-orted to be 
partly wire, 

POWERPLANT: Type —reported to 
be electric and rocket-boosted 
Propellant—solid. 

PAYLOAD: Warhead type 
clear or HE 


GUIDANCE: System contractor 
Kearfott 

FIRE CONTROL: System contractor 
Librascope 

BOOSTER: System contractor - 
Thiokol. Type—solid. 


PAYLOAD: Worhead type 
clear or HE, 


REMARKS: Subroc will be launched 
underwoter from a conventional 
submorine tube, leave the water 
travel through the air and re- 
enter the woter to strike on 
enemy submarine. 


neapolis-Honeywell. Length — 15 
ft. Torpedo-warhead length—100 
in. Missile diameter—1! ft. Over 
all diameter—2.5 ft. Launch weight 
about 1000 ibs 
FIRE CONTROL: System contractor 
Librascope. Type—digital com- 
puter operated. 
SONAR DETECTION: System con 
tractor—Sangamo Electric. Type 
—SQS-23. 
BOOSTER: Propellant—solid 
PAYLOAD: Worhead — General 
Electric Mark 44 acoustic homing 
torpedo or depth charge. Type— 
HE (depth charge can be nuclear). 
G.S.E.: Launcher—Universal Match 
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FOREIGN MISSILES 


Russia is believed to be improving and 
strengthening its ICBM and tactical mis- 
sile forces. They also are reported work- 
ing hard on an anti-ICBM. 

NATO countries, meantime, are bring- 
ing out a number of improved tactical 
missiles. France is in the forefront with 
antitank and ASW missiles and the new 


BLUE STEEL 


air-to-surface AS-30. Britain is pushing 
its new tactical Blue Water—expected to 
be operational in 1963. 

West Germany is a growing customer 
for tactical missiles, while France is 
making its own nuclear weapons in the 
buildup against Soviet might. The U.S. is 
buying some foreign missiles. 


GREAT BRITAIN 


TYPE: Air-to-surface (tactical) 
STATUS: Production 

PRIME CONTRACTOR: A. V. Roe 
& Co., lid. (Hawker Siddeley 
Group). 

PERFORMANCE: Range — about 
500 miles. Speed—Mach 12. 
Ceiling—about 60,000 ft. 
DEPLOYMENT: Location—to be 
air-launched from British Vulcan 
bombers. 

FRAME: Length—36 ft. Wingspan 
—about 13 ft. lLeunch weight— 
about 15,000 Ibs. 

GUIDANCE: System contractor— 
Elliott Bros. Lid. Type-inertial. 
POWERPLAN’: Propel!ant—tliquid 
BOOSTER: System  contractor— 
Bristol Siddeley Engines Ltd. Pro- 
pellant — liquid. Thrust — 16,000 
Ibs. 

PAYLOAD: Worheod type—nv- 
clear or HE. 


82 


FIRESTREAK 


TYPE: Air-to-oir 

STATUS: Operational 

PRIME CONTRACTOR: de Hov 
lend Aircraft Co. Lid. (HSG) 
PERFORMANCE: Range—aobcut 5 
miles. Speed—Mach 2.3. 
DEPLOYMENT: 
RAF squadrons ond air units of 
the Royal Novy 

FRAME: Length—10.5 ft. Diam 
eter—8.5 in. Launch weight 
300 Ibs. 

GUIDANCE: Type—infrored 
BOOSTER: Type—-solid. 
PAYLOAD: Type—HE 


Location with 


TYPE: IRBM surfaoce-to-surface 

REMARKS: Program cancelled 
1960; booster development con 
tinved for possible space work 
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BLOODHOUNL 
(A 
TYPE: 


cir. 
STATUS: Operational. 
PRIME CONTRACTOR: Bristol Air- 
craft itd. (British Aircraft Corp.). 
PERFORMANCE: Range—about 35 
miles. Speed—Mach 2.3. 
DEPLOYMENT: Location—combat 
units in Britain and Australia 
Also has been sold to Sweden. 
FRAME: Length—25.3 ft. Launch 
weight—4500 Ibs. 

GUIDANCE: System contractor— 
Ferrorti, ltd. Type—radar hom- 
ing. 

BOOSTERS: Type—solid (4). 
SUSTAINERS: System contractor— 
Bristol-Siddeley. Engine — Thor 
romjets. Thrust—total 15,000 Ibs. 
REMARKS: Bristol Aircraft is de 
veloping an advanced version 
called Bloodhound II. It may have 
anti-missile capability. 


surface-to- 
































Air-breathing 







TYPE: Surface-to-surface (tactical). 
STATUS: Pre-production evalua- 
tion. 

PRIME CONTRACTOR: English 












ing Electric Aviation Co., Ltd. (BAC) 
PERFORMANCE: Range — about 
| to 
1 80-100 miles. 
: DEPLOYMENT: None. 
ner |B FRAME: Length—25 ft. Diameter 
: —2 ft. Wingspon—4.9 ft. Finspan 
18 ~6.5 ft 
the GUIDANCE: Inertial 
is BOOSTER: Tyoe—-solid. 
le ~ 
PAYLOAD: Warhead type—nvu 
clear or HE. 
REMARKS: Highly mobile. Re- 
sponse time of 10 min. Expected 
to be operotional in 1963. Being 
eyed for purchase by NATO; West 
Germany and Sweden. 
TYPE: Ship-to-air 
Havil- STATUS: Operational. 
PRIME CONTRACTOR: Short Bros 
wut 5 and Harland Ltd. 
PERFORMANCE: Range—about 4 
- with m. Speed—Mach 1. 
ts of DEPLOYMENT: Location—aboard 
Royal Naval destroyers and 
Yiam- cruisers, Also ordered by West 
ght— German, Swedish, Australian and 
New Zealand navies. /nitially 
operational—1960. 
GUIDANCE: Type—radio com- 
mond. 
FRAME: Length—4 ft. 10 in. 
Wingspan—2 ft. 
BOOSTER: Type—solid, 
SUSTAINER: Type—solid. 
te PAYLOAD: Warhead type—HE. 
elled REMARKS: Four missiles on one 
con- battery. 
work. 
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BLUE WATER 





TYPE: Surface-to-cir 
STATUS: Operational 

PRIME CONTRACTOR: English 
Electric Aviation. Utd. (BAC) 
PERFORMANCE: Roange-—25 1 
miles. Speed—obout Mach 2. 
DEPLOY MENT: Lecation — with 
British Army combat troops. /ni 
tially operational—!959. 
GUIDANCE: System contractor— 
Marconi Instruments, Type—rador 
homing 

BOOSTER: System contractor: Bris- 
tol. Type—solid (4). 

SUSTAINER: System contractor 
LC. Type—solid. 

PAYLOAD: Warhead type—HE. 
REMARKS: Launched from mobile 
carriers. Advanced Thunderbird 
with low-level capability and in 
creased range entering produc 
tion, 


TYPE: 
tank) 
STATUS: Believed to be under 
development. 

PRIME CONTRACTOR: Fairey En- 
gineering, Ltd. 

PERFORMANCE: Not available. 
GUIDANCE: Type—reported to be 
rodor 





Surface-to-surface  (anti- 


TYPE: Swurface-to-surface (anti 
tank) 

STATUS: RDT&E 

PRIME CONTRACTOR: Pye, Ltd 
PERFORMANCE: Not available. 
FRAME: Length—5 ft. Fin span— 
2 ft. Launch weight—80 Ibs. 
BOOSTER: Propellant—solid 
GUIDANCE: Type—wire. 
POWERPLANT: Type—2 _  stoge 
solid, 

REMARKS: Proposals submitted. 


TYPE: Air-to-air 

STATUS: R&D 

PRIME CONTRACTOR: de Hovil- 
land Aircraft Co. Ltd. (HSG) 
PERFORMANCE: Range—abou!t 
9.5 miles, Speed—about Mach 3 
DEPLOYMENT: Location—to re- 
ploce Firestreak on various air- 
croft. 

FRAME: Length—10.6 ft. Wing- 
spon—3 ft. Diameter—8%, in 
GUIDANCE: Type—infrared 
BOOSTER: Type—-solid. 
PAYLOAD: Warhead type—HE 
(68 Ibs.). 

REMARKS: Apporently designed 
within the same concept as the 
U.S. Navy's Eagle. 
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FIREFLASH 

TYPE: Air-to-air 

STATUS: Operational (training) 
PRIME CONTRACTOR: = Fairey 
Aviation Ltd. 

PERFORMANCE: Range—several 
miles, Speed-—more than Mach 2. 
DEPLOYMENT: Location — RAF 
squadrons use for training. 
FRAME: Length—7 ft. 5 in. Wing- 
spon—28.1 in. Diameter—5.5 in. 
Launch weight—300 Ibs. 
GUIDANCE: Type—beom riding. 
BOOSTER: Type—solid. Number— 
two 

PAYLOAD: Type—heE. 

REMARKS: Fireflash hos been re- 
placed as an operational missile 
by the Firestreak. 


TYPE: Surface-to-air 

STATUS: Operational 

PRIME CONTRACTOR: W. G. Arm- 
strong Whitworth Aijrcroft, Ltd. 
(HSG). 

PERFORMANCE: Range—iong. 
DEPLOYMENT: lLocetion—to be 
deployed aboard Navy guided 
missile destroyers. /nitially opera- 
tional— 1961. 

FRAME: Length—19.5 ft. Diam 
eter—1.5 ft. Wingspan—4.5 ft. 
GUIDANCE: System contractor— 
General Electric. Type—beom 
riding. 

BOOSTER: Type—solid (4). 
SUSTAINER: Type—solid. 
PAYLOAD: Warhead type—HE 
(nuclear later). 


TIGERCA! 

TYPE: Surface-to-air 

STATUS: R&D 

PRIME CONTRACTOR: Short 
Brothers and Harland Co., Ltd. 
PERFORMANCE: Designed as mo- 
bile anti-aircraft to be launched 
from armored corriers. Evolved 
from Seacot. 

REMARKS: Under consideration 
by British Army. 


VIGILANT 


TYPE: Swurfoce-to-surface (anti- 
tank) 

STATUS: Under Army evolvation. 
PRIME CONTRACTOR: Vickers- 
Armstrongs, Ltd. (BAC). 
PERFORMANCE: Range—200 to 
1700 yords. Speed—350 mph. 
DEPLOYMENT: None. NATO coun- 
tries considering. 

FRAME: Length—3 ft. Diometer— 
4.5 in. Launch weight—about 26 
Ibs. 

GUIDANCE: Type—wire, with 
gyro avto-pilot. 

BOOSTER: Propellant—solid. 
PAYLOAD: Two types of HE war- 
head. 

REMARKS: Designed for use by 
infantrymen., 
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FRANCE 











TYPE: Air-to-air 

STATUS: Advanced development 
PRIME CONTRACTOR: MATRA 
PERFORMANCE: Range—!0 m 
Speed—Mach 1.1 

DEPLOYMENT: Intended for th« 
Mirage Il! and Sud Vavtour oa 
craft 

FRAME: Length—about 6.5 
Has delta cruciform wings wit! 
aerodynamic controls like U.S 
Falcon 

GUIDANCE: Two versions—ele 
tromagnetic and IR 

BOOSTER: Type—Hotchkiss-Brand! 
solid 

SUSTAINER Type Hotchkiss 
Brandt solid 

PAYLOAD: Warhead type—HE 


OO ne is 


TYPE: Air-to-surface 

STATUS: Evaluation trials by 
NATO 

PRIME CONTRACTOR: Nord Avic 
tion 

PERFORMANCE: Range—almos! 9 
mi. Speed—supersonic 

FRAME: Length—12.42 ft. Diam 
eter—13.8 in Span—3.28 
Total weight—1100 Ibs 
GUIDANCE: Proportional contro 
BOOSTER: Type—solid 
SUSTAINER: Type—solid 
PAYLOAD: Warhead type—HE o 
nuclear 

REMARKS: Competitor to the U.‘ 
Bullpup 


TYPE: Air-to-air and air-to-surface 
STATUS: Operational i 
PRIME CONTRACTOR: Nord Avio ' 
tion 

PERFORMANCE Range 2 
miles. Speed—supersonic 
DEPLOYMENT: Location—in hand 
of Air Force and Navy units 
FRAME: Length—8.5 ft. Lounch 
weight—a/a version) 295 Ibs 
{o/s version) between 295 ond 
375 Ibs 

GUIDANCE Type—radio com 
mond 

BOOSTER: Type—solid 
SUSTAINER: Type—solid 
PAYLOAD: Worheod type—HI 
REMARKS Industrial designe 
tion AA 5103 has been adopted 
for NATO use 
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VEGA 


TYPE: Surfoce-to-cir 
STATUS: R&D 
PRIME CONTRACTOR: Nord Avio- 
tion, 
PERFORMANCE: Range—1!15,000 
ft. Speed—about Mach 5 
FRAME: Length—32.5 ft. Wing 
span 11.8 ft. 
BOOSTER: Type—solid. 
SUSTAINER: Type—ramiet. 

AM 5301 
TYPE: Surface-to-oir 
STATUS: R&D 
PRIME CONTRACTOR: Nord Avio 
tion. 
PERFORMANCE: Range—nearly 


10 n. miles. Speed—about Mach 
2. 

DEPLOYMENT: Location—to be 
deployed with Army combat 
troops, particularly for use against 
low-flying aircraft. 

FRAME: Length—14.5 ft. Wing 
spon—about 5 ft. Launch weight 
—1600 ibs. 

GUIDANCE: Type—radio. 
BOOSTER: Type—-solid. 
SUSTAINER: Type—solid 
PAYLOAD: Warheod 
(nearly 90 Ibs.) 


type—HE 


MILITARY DESIGNATION: SE4200 


TYPE: Air-breathing 
surface (tactical) 


STATUS: Operational 


surface-to 


PRIME CONTRACTOR: Sud-Avio 
ton 

PERFORMANCE: Range—60 1 
miles. Speed—Mach .8 
DEPLOYMENT: Location French 
Army combat troops. 

FRAME: Length—11.5 ft. Wing 


spon—9 ft. 9 in. Launch weight 
2075 Ibs. 
GUIDANCE: 


mond. 

BOOSTER: Type—solid (2) 
SUSTAINER: Engine—ramiet 
PAYLOAD: Warhead type—HE 


Type—radar com 


REMARKS: Launched from mobile 
corrier 

c 
TYPE Surface-to-surface  (onti 


tank) 

STATUS: Production 

PRIME CONTRACTOR: Nord Avio 
tion 

PERFORMANCE: Range—aobout | 
mile. Speed—about 180 mph 
DEPLOYMENT: Being purchased 
by U.S. and Belgian armies 
GUIDANCE: Type—wire. 
BOOSTER: Type—-solid. 
PAYLOAD:Woarhead type—HE 
REMARKS: Joint Nord and DEFA 
development. 




























ON 
TYPE: Surface-to-underwater (ASW) 
STATUS: To be operational 1962; 
in service 1963. 


PRIME CONTRACTOR: Societe In 
dustrielle d'Aviation Latecoere 


PERFORMANCE: Range — more 
thon 10 n. miles 
DEPLOYMENT: Location—first de 


ployed aboard the 3750-ton ASW 
Command Ship lo Galissoniere. 


FRAME: Type — rocket-boosted 
homing torpedo similor to U.S. 
Navy's Asroc. 

GUIDANCE Type—sonor ond 
radio command 

BOOSTER: Type—solid 
PAYLOAD: Worhead type—HE 





MALAFON 


TYPE: 
air 


Air-breathing surface-to- 


STATUS: Nearly operational 


PRIME CONTRACTOR: Societe in- 
dustrielle d'Aviation Latecoere 


PERFORMANCE: Range—about 65 


n. miles. 

DEPLOYMENT: Location—aboard 
French cruisers, Initially opera 
tional—1960 

FRAME: Lounch weight — 6000 
Ibs. 

GUIDANCE: Type—beam rider 
BOOSTER: Type—solid 
SUSTAINER: Type—ramiet. 


PAYLOAD: Warhead type—HE 





MARUCA 
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MALAFAC (Navy) 


TYPE: Surface-to-surface 
STATUS: R&D 

PRIME CONTRACTOR: Societe !n- 
dustrielle D'Aviation Latecoere 


PERFORMANCE: Range—about 25 
n, miles. 


DEPLOYMENT: tLocation—to be 
installed aboard French surface 
warships. 

FRAME: Length—20.5 ft. 
GUIDANCE: Radio command. 
BOOSTER: 
SUSTAINER: 
furaline). 
PAYLOAD: Warhead type—HE. 
REMARKS: Malafoc test missiles 
hove been launched many times 
at sea. 


Type—solid. 
Type—iiquid (acid 


am 


\F 


TYPE: Surface-to-air 
STATUS: Operational 


(training) 
PRIME CONTRACTOR: 
Naval Arsenal 
PERFORMANCE: Range—about 10 
n. miles. 

DEPLOYMENT: Location — used 
aboard French Experimental Mis- 
sile Ship We-D'Oléron (converted 
transport) for training. 

FRAME: Length—15 ft. Wingspan 


Ruelle 


—S5 ft. 

GUIDANCE: Type—radar com- 
mond. 

BOOSTER: Type—solid (4). 
SUSTAINER: Type—tiquid (nitric 


acid /aniline). 
PAYLOAD: Warhead type—HE. 


REMARKS: 
for Masurca 


Development vehicle 


TYPE: Surface-to-air 
STATUS: Operational 


PRIME CONTRACTOR: Ruelle No- 
vol Arsenal 


PERFORMANCE: Range—25 n. 
mi. Speed—Mach 1.9 
DEPLOYMENT: Location —to be 


installed aboard helicopter carrier 
Jeanne d'Arc, new pocket cruisers 
and Swurcouf-class squadron es- 
corts over 3000 tons as the 
French Navy's top air defense 
weapon. Initially operational— 
1960. 

FRAME: Lengith—18.5 ft. Wing- 
span—3 ft. Launch weight—3200 
Ibs. 


GUIDANCE: Type—radoer beam 
rider. 

BOOSTER: Type—solid. 
SUSTAINER: Type—solid. 


PAYLOAD: Warheod type — HE 
(220 Ibs.) 

REMARKS: Masurca | & II ad- 
vanced models under develop- 
ment. 









R-422B3 (Army) 


TYPE: Surface-to-air 

STATUS: Operational 

PRIME CONTRACTOR: MATRA 
PERFORMANCE: Range——about 60 
n. miles. Speed—Mach 2.6 
DEPLOYMENT:  Location—metro- 
politon France. Initially opera 
tional—1960. 

FRAME: Length—30.5 ft. Launch 
weight—3500 ibs. 

GUIDANCE: Type — radar com- 
mand and homing. 

BOOSTER: Type—SEPR 732 solid. 
SUSTAINER: Type — SEPR 706 
solid. 

PAYLOAD: Waoarheod type—HhHE 
(110 Ibs.). 

REMARKS: 8-422B2 is mobile. 
MATRA R-431, designed to inter- 
cept high-altitude supersonic 
bombers, is under development. 
R-431 will be powered by a solid 
booster and a Nord ramjet. 


PARCA (Army) 


TYPE: Swurface-to-air 

STATUS: Operational 

PRIME CONTRACTOR: DEFA 
PERFORMANCE: Range—1!5 miles. 
Speed — supersonic. Ceiling — 
80,000 ft. 

DEPLOYMENT: Used mainly for 
training. 

FRAME: Length—18 ft. Launch 
weight—2200 Ibs. 

GUIDANCE: System contractor— 
Cc. F. Thomson-Houston. Type— 
radar command, 

BOOSTER: Type—solid (4). 
SUSTAINER: Type—-solid. 
PAYLOAD: Worheod type—HE. 
REMARKS: Advanced version for 
use against Mach 3 aircraft under 
development. 


SS-12 (Army) 


TYPE: Swurface-to-surface and air- 
to-surface (antitank) 

STATUS: R&D 

PRIME CONTRACTOR: Nord Avia- 
tion 

PERFORMANCE: Range — more 
then 4 miles. Speed—Mach |}. 
DEPLOYMENT: Location —to be 
deployed with French Army com- 
bat troops. Also, can be launched 
from light aircroft and helicop- 
ters. 

FRAME: Length—about 6 ft. 
Wingspen—about 32 in. Launch 
weight—150 Ibs. 

GUIDANCE: Type —wire. Also 
radar version. 

BOOSTER: Type—solid. 
PAYLOAD: Warhead type—nv- 
clear and HE. 

REMARKS: SS-12 scheduled to be 
in production by May, 1961. SS-12 
is an advanced version of the 
Nord $S-10 and SS-1! (See U.S. 
missiles) which are in the hands 
of a large number of NATO 
armies, 
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MATRA R422B3 





TYPE: Air-to-air 
STATUS: Operational 
PRIME CONTRACTOR: MATRA 


PERFORMANCE: Range—about 
miles. Speed—supersonic. 


DEPLOYMENT:  lLocation—carriec 


aboard French interceptors 
FRAME: Length—10 ft. Diomete 


—10 in. Launch weight—aoabou' 


GUIDANCE: Type electromag 
netic semi-passive. 

BOOSTER: System contractor 

Hotchkiss-Brandt. Type solid 
Thrust—3500 Ibs. 

SUSTAINER: System contractor 

Hotchkiss-Brandt. Type — solid 
Thrust—440 Ibs 

PAYLOAD: Warhead type—HE 

REMARKS: To be replaced by ad 
vanced MATRA R-530 about 1962 


TYPE: Air-breathing surface-to 
air. 

STATUS: Operational! 

PRIME CONTRACTOR: Sud-Avic 
tion 

PERFORMANCE: Range—24.8 n 


miles. Speed—Mach 3.3. Ceiling 


130,000 ft. 
DEPLOYMENT: Location—to b 
used ow French high altitude ex 
peri ts. 


FRAME: Length—26.5 ft. Launch 


weight—2640 Ibs. 

GUIDANCE: Type—radar homing 
BOOSTER: Type—solid 
SUSTAINER: Type—romijet 


TYPE: IRBM surface-to-surface 

STATUS: R&D 

PRIME CONTRACTOR: Societe d 
Etude et de Realisation d'Engin 
Balistiques 

PERFORMANCE: Range—2300 

miles. 

PAYLOAD Warhead type—nu 
clear 


JAPAN 





TYPE: Air-to-air 

STATUS: R&D 

PRIME CONTRACTOR: Fuji Pre 
cision Machinery Co., Ltd. 
PERFORMANCE: Range — abou! 
1.5 miles. Speed—Mach 1.5 
FRAME: Length—8 ft Launch 
weight—335 Ibs 

GUIDANCE: Type—infrared 
PAYLOAD: Warhead type—HE 
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TATM-1 (Army) 


TYPE: Swurface-to-surface (onti- 
tank) 

STATUS: R&D 

PRIME CONTRACTOR: Kowasoki 
Kokuki Kogyu Kobushi-iki Kaisha 
FRAME: Length—4.5 ft. Launch 
weight—300 Ibs. 

REMARKS: TATM-2 model also 
under development. It is 3.2 ft. 
long. 


LRM-1 (Army 
TYPE: Surface-to-air 
STATUS: R&D 
PRIME CONTRACTOR: Shin Mit 
shubishi, Mitshubishi Shipbuild 
ing and Engineering Co. 
PERFORMANCE: Range — long 
Speed—about 255 mph 
FRAME: Length—10.5 ft. Launch 
weight—about 560 Ibs. 
GUIDANCE: Type—possibly radar 


TYPE: Air-to-oir 

STATUS: R&D 

PRIME CONTRACTOR: Shin Mitsu 
bishi and Mitsubishi Electrical. 
PERFORMANCE: Speed — super 
sonic. 

FRAME: Length—oabout 10 ft. 
launch weight—more than 200 
Ibs. 

BOOSTER: System contractor 
Fuji Precision. Type—solid 
PAYLOAD: Warheod type—HE 
REMARKS: MM-1 is oa test ve 
hicle for the TMA-1 


NORWAY 





TYPE: Ship-to-underwater (ASW) 
STATUS: Operational 

PRIME CONTRACTOR: Kongsberg 
Vapenfabrikk 

PERFORMANCE: Range — more 
then 3.5 mi. 

DEPLOYMENT: Aboard Norwegian 
Navy vessels; U.S. and other 
countries ore evaluating. 

FRAME: Length—é.5 ft. Diameter 
—7.9 in. System design: Nor 
wegion Defense Research Estab 
lishment 

GUIDANCE: Contained in attock 
sonar, fire control and launcher 
BOOSTER: Type—solid 
PAYLOAD: Type—HE (105.6 Ib 
Mk 7 depth charge) 

REMARKS: Launcher con fire 6 
missiles in 5 secs. 


missiles and rockets, July 17, 1961 








ROBOT 322 








ITALY 





AIRONE (Army) 


TYPE: Surface-to-surface (tactical) 
STATUS: Operational 

PRIME CONTRACTOR: Polverificio 
Giovanni Stacchini 
PERFORMANCE: Range—é miles. 
GUIDANCE: Type—free. 
BOOSTER: Type—-solid. 


TYPE: Air-to-oir 

STATUS: In production 

PRIME CONTRACTOR:  Societo 
Htaliana Sviluppo Propulsione oa 
Reazione (owned by Fiat and Fin 
mercanica) 

PERFORMANCE: Range—é6 miles 
Speed—Mach 1.9. 

DEPLOYMENT: Location—aboard 
Italian Air Force interceptors. 
FRAME: Length—é6.5 ft. Wing 
spon—25 in. Diameter—6 in 
Launch weight—-155 Ibs. 
GUIDANCE: Type—infrared 
BOOSTER: System contractor 
Thiokol. Type—solid. 

PAYLOAD Warhead type—HE 
(55 tbs.) 

REMARKS: New models have a! 
ternate radar guidance and Bom 
brini Parodi-Delfino booster 


SWEDEN 





ROBOT 

TYPE: Swrfoce-to-cir 

STATUS: R&D 

PRIME CONTRACTOR: Swedish 
Guided Missile Bureau and Royal 
Swedish Armed Forces Research 
Establishment 

BOOSTER: Type—solid 
SUSTAINER: Type—twin ramiets 


BANT AI 

TYPE: Surface-to-surface (anti 
tank) 

PRIME CONTRACTOR: A. B. Bofors 
STATUS: Operational 
PERFORMANCE: Range—6500 ft 
Speed—190 mph. 

DEPLOYMENT: Location — with 
Swedish combat troops 

FRAME: Length—2.5 ft. Launch 
weight—13 Ibs. 

GUIDANCE: Type—wire 
BOOSTER: Type—-solid. 
SUSTAINER: Type—solid. 
PAYLOAD: Warhead type — HE 
(3.1 Ibs.). 

REMARKS: Bontam can be fired 
from an infontryman's hip. 
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ROBOT 304 


TYPE: Air-to-surface 

STATUS: Operational 

PRIME CONTRACTOR: Swedish 
Guided Weapons Bureau and 
Royal Swedish Armed Forces Re- 
search Establishment, 
PERFORMANCE: Range—about 3 
miles. Speed—Mach 1. 
DEPLOYMENT: Location—Swedish 
Air Force. 

FRAME: Length—14.5 ft. Launch 
weight—1000 Ibs. 

GUIDANCE: Type — radio com- 
mond. 

BOOSTER: Type—solid. 
PAYLOAD: Warhead type—HE. 
REMARKS: Designed for use 
against naval targets. 


ROBOT 315 
TYPE: Swurface-to-surface (tactical) 


STATUS: Operational 

PRIME CONTRACTOR: Swedish 
Guided Missile Bureauy and Roya! 
Swedish Armed Forces Research 
Establishment 

PERFORMANCE: Range—1!0 to 20 
n. miles. Speed—Mach 9 
DEPLOYMENT: lLocation—aboord 
Swedish Destroyers Halland and 
Smalond. 

FRAME: Length—24 ft. Launch 
weight—3000 Ibs. 

GUIDANCE: Type—not available 
BOOSTER: Type—solid (4). 
SUSTAINER: Type—pulsejet 
PAYLOAD: Warhead type—HE 
REMARKS: Torpedoboo!t mode! 
known as Sjorobot. 


FRIDA, GERDA 


TYPE: Air-to-air 

STATUS: Operational on Saab, 
Lonsen ond Droken aircraft 
PRIME CONTRACTOR: Armament 
—Bofors A.B. Fire Controi—Saab 
PERFORMANCE: Frida has 2624 
ft./sec. velocity at 32,000 ft. with 
9 sec. burning time, Gerda is an 
improved version 

REMARKS: Adam is an air-to- 
surface version of the same mis- 
sile used for strafing. It is about 
6 ft. in length, 55/16 in. in 
diameter and weighs 90.4 Ibs.— 
including a 39.7-lb. HE warhead 


ERIKA (Navy) 


TYPE: Ship to underwater 
STATUS: Evaluation 

PRIME CONTRACTOR: Bofors A.B. 
PERFORMANCE: Max. range— 
more than |! mi. at 170-ft. depth 
FRAME: Length—6.7 ft. Weight— 
550 Ibs. 

PAYLOAD: Waorheod type—HE 
(wet. 220 Ibs.) 


MOSQUITO 





PAT-1 (Air Force) 


AUSTRALIA 





TYPE: Swurface-to-surface {or 
tank). Also effective age 
bunker fortifications. 

STATUS: Operational 

PRIME CONTRACTOR: Govern 
ment Aircraft Factories 
PERFORMANCE: Range—obou 
miles 

DEPLOYMENT: Location Brit 
combat troops. 

FRAME: Length—6.5 ft. W 
spon—2.5 ft. Launch weight 
Ibs. 

GUIDANCE: Type—wire 
BOOSTER: Type—solid. 
SUSTAINER: Type—-solid 


PAYLOAD: Warhead type 
55 Ibs) 


SWITZERLAND 





TYPE Surface-to-air 

STATUS: Operationa 

PRIME CONTRACTOR: Controves 
AG and O6crlikon Machine Too 
Works Buhrie & Co 
PERFORMANCE: Range 18.6 
miles. Speed—Mach 2.5 Ce 
ng—65,000 ft 

DEPLOYMENT: Location 

units in Italy and Japan 

FRAME: Length—20 ft 
weight—about 900 Ibs 
GUIDANCE: System contractor 
Brown, Boveri & Co. Type—beam 
rider 

BOOSTER: Type—tiquid 
PAYLOAD: Warhead type—HE 
REMARKS: RSA-54 is an earlier 
model. RSC-57 is a _ training 
model. New solid version with 
improved guidance under devel 
opment 


TYPE: Swrface-to-surface {ant 
tank) 

STATUS: Operational! 

PRIME CONTRACTOR: Controves 
AG and O6cerlikon Machine Tool 
Works Buhrle & Co 
PERFORMANCE: Range — about 
6200 ft. Speed—200 mph 
DEPLOYMENT: Location — Swiss 
Army units. 

FRAME: Length 3 ft. Launch 
weight—23 Ibs. 

GUIDANCE: Type—wire 
BOOSTER: Type—solid, 
SUSTAINER: Type—-solid 
PAYLOAD: Warhead type—HE 
Ibs.). 
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POR erm 


SOVIET 
UNION 


GOLEN 

TYPE: Surface-to-surface 

STATUS: Near operational 
PERFORMANCE: Range — 400 
miles; Altitude—125 miles. 
FRAME: Length—54 ft.; Weight— 
16% tons gross; single stage. 
REMARKS: Developed from Ger 
man World War Il plons for o 
sea-going V-2 (A-3). Liquid-fueled, 
radio-inertial guided. Designed to 
be launched from a capsule towed 
by a submarine. Nuclear capo 
bility. 


TYPE: Underwater-to-surface 
STATUS: RD&T 


PERFORMANCE: Range — 1200 
1300 miles, 


FRAME: Length—neorly 60 ft 


REMARKS: Advanced version of 
the Golem | with improvement: 
adopted from the Army T-2 
Probably radio-inertial guided 
liquid fueled. Nuclear capability 


TYPE: Underwoter-to-air, surface 
to-air 

STATUS: Operational on surface 
vessels 

PERFORMANCE: Range—10 miles 
FRAME: Length—I5 to 20 ft 
Diometer—20 in. 

REMARKS: Solid-fueled, infrared 
quided. Designed to give both 
submarines and surface ships on 
ti-circraft protection. 


TYPE: Surface-to-air 

STATUS: Operational on surface 
vessels 

PERFORMANCE: Range—45 miles 
REMARKS: A new missile, rador 
guided and solid-fueled. May also 
be converted to submarine use 


TYPE: Surface-to-surface 

STATUS: Operational with the 
Red Army and at least 7 Baltic 
fleet cruisers. 

PERFORMANCE: Range—-450-600 
miles; Speed—supersonic. 
FRAME: Length—36 ft. 
REMARKS: Booster is cluster of 4 
solid-fuel rockets; ramjet sus- 
tainer. Guidance presumably is 
beam-riding or programed. Nw 
cleor capability. 
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TYPE: Surface-to-surface 

STATUS: Operational 
PERFORMANCE: Range—400-775 
miles 

FRAME: Length—50 ft.: Weight— 
19 tons gross; single stage 
REMARKS: Mobile IRBM. LOX/ 
hyrocarbon fueled booster gen- 
erates 77,000 Ibs. thrust, Radio- 
guided. Nuclear capability. 


I 
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TYPE: Surface-to-surface 
STATUS: Operational 
PERFORMANCE: Ronge — 1300- 
1500 miles; Speed—5000 m.p.h. 
FRAME: Length—between 85 and 
91 ft, Weight—55 tons; two 
stages. 

REMARKS: Liquid-fveled, 80,000 
Ib, thrust booster. The 1-2 report- 
edly was the first Soviet rocket 
used to test an H-bomb warhead. 
Fired from Central Russia, the 
warhead was exploded at 120,000 
ft. near Bennet Island in the 
Arctic. 


TYPE: Surface-to-surface 
STATUS: Operational 
PERFORMANCE: Range — 5000 
miles; Speed—15,000 m.p.h.; 
Apogee—280 miles. 

FRAME: Two stages. 

REMARKS:  liquid-fueled = with 
booster developing 500,000 ibs. 
thrust. Radio-inertial-guided. HE 
or nuclear warhead. Russia report- 
edly produced 50 T-3's in 1959 
ond has copability to build 1200 
by the end of 1963. 


90 


TYPE: Surface-to-surface ICBM 
STATUS: Operational 
PERFORMANCE: Range (Mode! A) 
—6000 miles; Range (Mode! 8B) 
—7500 miles; Speed—15,000 
m.p.h. 

FRAME: Model A—2 stages; 
Model B—3 stages 
POWERPLANT: Liquid - fueled. 
Model A first stage—525,000 Ibs. 
of thrust; Model 8 first stage— 
700,000 ibs. of thrust. 

REMARKS: Production of the 
Model A is believed to have 
ceased in recent months in favor 
of the advanced version. Original 
production plans reportedly called 
for an equol number of T-3A 
Model A's and T-3's. The new 
booster stage on the Model B is 
believed to be a prototype for 
one used in the T-4A antipodal 
missile. Nuclear warhead. 


TYPE: Surface-to-surface IRBM 
STATUS: Experimental 
PERFORMANCE: Range -— 1000 
miles, 

POWERPLANT: Two stages, both 
liquid-fueled. 

FRAME: Length—53 ft. 
REMARKS: 1800-ib. payload may 
be either nuclear or HE. Some of 
its configurations are believed to 
be worked into upper stages of 
the T-4A, 


TYPE : Swurface-to-surface anti- 

podal missile 

STATUS: Advanced RDT&E 

PERFORMANCE: Range — 10,000 

miles; Apogee — 186.3 miles; 

Speed—13,660 m.p.h. 

FRAME: Length—121.02 ft.; Wing 

span—65.6 ft.; Max. Diameter— 

6.88 ft.; Launch weight—115 tons. 
(Continued top of next column) 








POWERPLANT: First stoge has 3 
LOX/kerosene engines developing 
360,000 ibs. thrust. 

REMARKS: Catapulted from rai! 
sled. Paylood—2350 to 3100 Ibs 
This is the Soviet counterpart of 
the U.S. Dyna-Soar boost-glide 
bomber, stemming from the Ger 
man Soaenger-Bredt design con 
ceived in World War Il. 


TYPE: Surface-to-surface 

STATUS: Operational with Red 
Army in Eastern Evrope 
PERFORMANCE: Range — 50-100 
miles. 

FRAME: Length—about 36 ft.; 3 
stages (advanced version may 
have 4 stages). 

POWERPLANT: Solid-fueled. 
REMARKS: Designed for firing 
from multiple launchers for blitz- 
type saturation of target. HE or 
small nuclear warhead. 


TYPE: Surface-to-surface IRBM 
STATUS: Operational 

REMARKS: Few details are avail 
cble. Believed to be solid-fueled 
and guided. 


TYPE: Surface-to-surface 

STATUS: Operational (but out of 
production) 

PERFORMANCE: Range — 15-25 
miles 

FRAME: Length—31 ft.; Diameter 
—3 ft.; Weight—6000 Ibs. 
REMARKS: Similar to the U.S 
Honest John. launched from 
tracked vehicle. Unguided. Carries 
HE and possibly a nuclear war- 
head. 
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TYPE: Surface-to-air 
STATUS: Operational 
PERFORMANCE: Range — 20-25 
miles; Speed—1500 mph; Ceiling 
—about 60,000 ft. 

FRAME: 2 stages 

WARHEAD: HE with proximity 
fuze. 

POWERPLANT: Solid fueled with 
cluster of 4 solid boosters. 
REMARKS: Fired from multiple 
launcher. An advanced version, 
the T-6A, is radar guided ond 
believed to be operational. 


TYPE: Surface-to-surface 

STATUS: Operational 
PERFORMANCE: Range—50 to 90 
miles; Speed—Mach 5; radio 
command guidance. 

FRAME: Length—30 ft.; Diameter 
—2.5 ft.; Weight—oabout 10,000 
Ibs. 

POWERPLANT: Solid fueled 


WARHEAD: HE 
REMARKS: Has controllable rear 
fins. 


TYPE: Surface-to-air (also air-to 
air) 

STATUS: Operational 
PERFORMANCE: Range—1!5 to 25 
miles; Speed—Mach 2.5 

FRAME: Length—13 ft.; two stoges 
POWERPLANT: First stage is clus 
ter of two solid fueled boosters, 
second stage is liquid fueled. 
WARHEAD: HE with proximity 
fuze. 


TYPE: Surface-to-surface ICBM 


REMARKS: A new missile. No 
ether details available. 
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TYPE: Antitank 
REMARKS: Never exhibited, be 
lieved to be operational 


TYPE: Surface-to-surface 
PERFORMANCE: Range — !00 
miles; Speed—3000 m.p.h. 
REMARKS: Solid-fueled, the CH17 
is reported to be operational with 
the Red Army. A crash program is 
underway to put the Comet | into 
service aboord submarines and 
surface ships. HE and nucleor 
warheads. 


TYPE: Surface-to-surface 
PERFORMANCE: Range 600 
miles. 

REMARKS: Operational with the 
Red Army and from a surface 
vessel in calm waters. Crash pro- 
gram in progress with ship mo- 
tion simulator equipment; R&D 
for submarines. Solid-fueled, nv 
cleor warheod. 


TYPE: Air-to-surface standoff 
STATUS: In development and test 
PERFORMANCE: Range—55 miles. 
FRAME: Length—33.5 ft.; Diam 
eter—about 4 ft. 

REMARKS: An equivalent to the 
British Avro, the turbojet-pro- 
pelled missile may have beam- 
riding guidance. Warhead can be 
either nuclear or HE. 








TYPE: Anti-circroft 
STATUS: Operational with ground 
defense forces and aboard Baltic 
Seo cruisers. 

PERFORMANCE: Speed—Mach 2. 
FRAME: Length—about 25 ft.; 2 
stages. 

REMARKS: Solid-fueled. Infrared, 
redor, or both used as guidance 


TYPE: Air-to-oir 

STATUS: Operational 
PERFORMANCE: Range — 3), 
miles; Speed—Mach 2.5 
REMARKS: Solid-fueled, semi-ac 
tive radio-rodar commond guid 
once 


TYPE: Antitank 

FRAME: Length—24 in.; Diameter 
—3 in, 

REMARKS: Solid-fveled. Fired 
from bazooke tube, Was opero 
tional, but probably used now 
only for training. 


TYPE: Air-to-air 

FRAME: Length—vunoavailable; Di 
ameter—5.2 in. 

REMARKS: Aircraft version of the 
GVAI. Used for training. 


TYPE: Barrage rocket 


REMARKS: Multiple-tube launcher, 
fired in salvoes. May be phased 
out for more odvanced versions. 
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A multibillion-dollar U.S. space pro- 
gram is under way in support of the U.S. 
decision to race Russia to landing a man 
on the moon. 

Military goals in space, however, re- 
mained to be clarified. The civilian NASA is 
handling the lunar mission with Apollo— 
a follow-on to Mercury. Congress has urged 
a speed-up in the Air Force’s Dyna-Soar, 
fearing Soviet dominance close to earth 
foliowing the orbiting of Russian Major 
Yuri Gagarin on April 12, 1961. 

Most difficult hurdle for U.S. is to close 
the “booster gap.” 


SPACECRAFT 





TYPE: Three-man spacecraft 
STATUS: R&D 

PRIME CONTRACTOR: Convair, 
General Electric, Martin engaged 
in feasibility studies. 

MISSION: Place manned space- 
croft in lunar orbit and return 


TYPE: Manned boost-glide space- 
croft 


STATUS: R&D 
PRIME CONTRACTOR: Boeing Co. 


MISSION: Determine feasibility 
of orbital bomber 


FRAME: System contractor —Boe- 
ing; System manager—Aeronau- 
ticol Systems Div., Air Force 
Systems Command. Configuration 
—-delta-winged glider. Weight— 
about 10,000 Ibs. suborbital, up 
to 20,000 Ibs. orbital 


to earth; earth orbiting flights; 
lunar landings. 

FRAME: Ballistic capsule with 
lifting syrfaces. 

BOOSTER: Saturn and/or Nova. 
REMARKS: First manned flight 
scheduled for 1964-65 


BOOSTER: System contractor — 
Martin. Type—modified Titan I! 
for suborbital version; Saturn 
for orbital. 

POWER UNITS: System contractor 
for accessory power unit—Sund- 
strand Corp. Type — gaseous 
hydrogen-oxygen unit. 
REMARKS: The program funded 
through FY ‘62 at about $300 
million tetal. Expected to be re- 
directed and accelerated to 
achieve suborbital flight 1963-64; 
first orbital flight 1964-65. 


< 
THOR ABLE IV DEEP SPACE PROBE 
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DYNA-SOAR ON TITAN Il 





ADVANCED SPACECRAFT 


Name Stotus Contractor Booster Mission 





(Air Force) 


Goss 
(Air Force) 
MTSS 


(Air Force) 


(Air Force) 


(Air Force) 


yo vo 


94 


(Novy) 











Study 


Study 


Study 


Study 


Study 


Lockheed, cap- | Atlas- 
wle, Garrett) Agena-8 
Corp., life sup- 

port system 





; | 
| } 
No contrect| 


announced | 


MERCURY-ATLAS 


Bioastronautica! 
Orbiting Space Sto- 
tion to provide dato 
on long-term weight- 
lessness, radiation 


Global Surveiliance 
Station 





Military Test Space 
| Station 


| Space Maintenance 
| and Repair Tech- 
| niques 


| Space Logistics, 
| Maintenance and 
| Repair 


| Tactical sea- 

launched one-pass 
reconnaissance 
satelloid 





TYPE Monned 
spacecraft 
PRIME CONTRACTOR: McDonnell! 
Aircraft Co. 

MISSION: Orbit oat about 126 
miles altitude. In two flights in 
1961 carried chimponzee “Ham 
and astronaut Alan Shepord 
sub-orbitol flights 

FRAME: 
Donnell 
—6.5-ft 
Total weight of 
booster is 4400-Iibs 


earth orbiting 


System contractor—M 
Length—9.5-ft. Diameter 
Weight—about 2000-ib 
capsule abov« 


TYPE: Manned R&D 
STATUS: R&D flight testing 


rocke! pione 


PRIME CONTRACTOR: North 
Americon Aviation, Inc 
MISSION: Range—400 n. miles 
Speed—4000 mph. Ceiling—50 
100 miles 

FRAME: System contractor—North 
American. Length—50-ft. Launch 
weight—31,275-\bs landing 
TYPE: Air-spoce weapon systen 


STATUS: Study & R&D 
PRIME CONTRACTOR: None 


MISSION: Orbital bombing; ren 
dervous with space stations 


missiles 
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INSTRUMENTATION: System i 
tractor—McDonnell. Types 
functions physio-psycholog 
attitude, navigation 
BOOSTER: System contract 
Chrysler, Redstone and ( 
Atlas. Propellant—liquid 
POWER UNITS: System 
McDonnell. Type—boattery . 
mission plus 12 hours. O 
{6) 1500 watt/hour botte 
REMARKS: Manned orbitol f 5 
cheduled before the « { ‘ PI 
M 
weight—12,971 ibs Wingss 
22 ft TY 
BOOSTER System contro re 
Thiokol Propellant LOX PR 
liquid ammonia. Thrust—57,0 = 
Ibs. Type—XLR99 wi 
POWER UNITS: System a 
General Electric N 
' 
REMARKS: The X-15 progranr *. 
aimed at exploration of the ofr 
phere at the fringes of spoc« 
TY 
ST, 
REMARKS: ASP would take of PRI 
from 68-52 runway on rockel Ae 
power and refuel in upper of! ret 
mosphere by liquefying oxyge* Mi 
for its LOX/LHe engine cag 
Force estimates that croft mo 
be developed about 1970 FRA 
and rockets, July 17, 1961 | missile 
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TYPE: Unmanned 
spacecraft 
STATUS: Study 
PRIME CONTRACTOR: 
awarded 

MISSION: 2400-Ib. spacecraft to 


interplanetary 


None 


TYPE: Interplanetary probe 


STATUS: Engineering models 
under construction 

PRIME CONTRACTOR: JPL 
MISSION: 600-1200-lb. space 


craft for Venus and Mars flyby 
exploration 


FRAME: Similar to Ranger 


INSTRUMENTATION: Radiation 
TYPE: Lunar soft-landing space 
craft 

STATUS: R&D 


PRIME CONTRACTOR: None an 
nounced 
MISSION 


lend instruments for 


TYPE: 
croft. 


PRIME CONTRACTOR: Hughes Air 
croft, 

MISSION: Soft land 750-Ib. cap 
sule on surface of moon. 
INSTRUMENTATION: Capsule will 
contain 250-ibs. of scientific in 


Lunar soft-landing space 


TYPE: Lunar impact spacecraft 
STATUS: R&D 
PRIME CONTRACTOR: JPL, prime 


Aeronutronic, capsule. Hercules, 
retrorocket. 

MISSION: 300-Ib. instrumented 
capsule rough-landed on the 


moon. 
FRAME: Varies with mission. 
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orbit Venus and Mars and eject 
700-ib. capsule for ground ex- 
ploration. 

BOOSTER: Saturn 


REMARKS: First flight planned in 
1967 


and magnetic field experiments, 
radiometer and spectrometer 


BOOSTER: Atlas-Agena 6, then 
Centaur 

POWER UNITS: Power supply 
system will include solar cell 
panels. 

REMARKS: First launch sched 
vied for August, 1962 

exploration and mapping of 
moon. Also possible return of 


lunar surface samples. 
BOOSTER: Saturn 


REMARKS: First flights to begin in 
1966-70 time period. 


struments: Sterox color television 
cameras, spectrometer, lunar sur- 
face drill, 

BOOSTER: Atlas-Centaur 

POWER UNITS: Power supply will 
include solar cells 
REMARKS: Seven 
begin in 1963. 


lavnchings to 


INSTRUMENTATION: Rubidium va- 
por magnetometer, Lyman Alpha 
telescope, Zero db antenna. 


BOOSTER: Atlas-Agena B. 
POWER UNITS: Solar cells. 


REMARKS: Five flights scheduled 
to begin in 1961. Landing on 
moon scheduled for 1962. 
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TYPE: One-man spacecraft condition of man eboard fe 





MISSION: Orbital space flight support equipment reported ca 

. f t 1 
FRAME: Believed to be 20 ft pable of sustaining man 10 doys p 
long. Probably winged. Payload REMARKS: Launched with Majo 
weight 10,418 Ibs. Yuri Gagarin aboard April i 
INSTRUMENTATION: Radio and 1961 and recovered after one 
TV equipment relaying dato on poss cround the earth B 





COSMIC SHIP Il : 









































5 
PI 
PI 
TYPE: Orbital spacecraft TV equipment relaying dato or g: 
MISSION: Experiments leading to animals aboard t 
manned space flight. USSR an REMARKS: Cabins recovered ir FI 
nounced successful re-entry and predetermined locations in USSR c 
recovery of both capsules. Spu! with animals reported alive. Sput 2 
nik IX launched and re-entered nik IX said to have carried 13-Ib 
Mar. 9, 1961 and Sputnik X dog, guinea pigs, black mice, in 
launched and reentered Mar. 25 sects and seeds of several plants 
1961. Sputnik X, one dog and othe 
INSTRUMENTATION: Radio and animals 
r 
$] 
a 
PI 
STATUS: Lost radio contact severa FRAME: 80-in. long, 41-in. diom Pi 
days after launch from orbiting eter without antennas and sola " 
Sputnik Vill. Sputnik down on paddies, 1419 Ibs. Weight of 
Feb. 25. Power supplied by chem Sputnik not disclosed 
ical sources charged by solar bot INSTRUMENTATION: Measure « re 
teries. mic rays, magnetic flelds, charged z 
particles of interplanetary gas and 
MISSION: Orbit sun, flying by or corpuscular sunbeams record . 
impacting Venus Aphelion micrometeor impacts; temp. con A 
1.0684 astronomical units. Peri trol; telemetry; altitude contre 
helion—0.7104 au and stabilization systems 
VENUS PROBE 
TY 
Weight Launch Lounch s 
Neme and Country (Ibs.) Vehicle Date Trajectory and Purpose Remarks Pr 
| — De 
- LUINIK | (MECHTA), 3245 NA. 1/ 2/59 | Escape earth in direction of moon in 450-day solor orbit; passed ot 
RUSSIA within 5000 miles of moon Al 
ee he 
PIONEER IV, U.S. 13.4 JUNO tf 3/ 3/59 | Escape earth in direction of moon In solar orbit of 398 days; passed PE 
within 35,000 miles of moon > 
. waa ste 
LUNIK fi, RUSSIA 780 NA. 9/12/59 | Lunor impact; radiation and mognet- | Achieved impact ib 
(incl. Anal ism measurements Fa 
9 ft 
é f 
LUNIK If, RUSSIA About NA. 10/ 4/59 | Earth-moon orbit, apogee 291,000 | Took first picture of for side of . 
614 mi., perigee 30,000 mi., very long | moon. Not in orbit. 1 
letime Ib: 
- PIONEER V, U.S. 94.8 THOR-ABLE | 3/11/60 | Soler orbit between Earth and Venus | Transmitted data more than 20 mil PR 
orbits; long-range radio communica- | lion miles. No transmitting ste 
tions; radiation, space environment As 
; measurements Gl 
; Ty 
VENUS PROBE 1419 | Multistage | 2/12/61 | Test methods of injecting probe into | Probe launched from Sputnik Vil A 
el : interplanetary trajectory; test long- | while in orbit ste 
: range communications 
96 missiles and rockets, July 17, 196! missi 
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BOOSTERS 





TYPE: Multipurpose launch ve- 
hicle. 
STATUS: R&D 


PRIME CONTRACTOR: Convair. 
PERFORMANCE: 300-mile orbit— 
8500 Ibs. Escape velocity—-2500 
Ibs. 

FRAME: Length overall—105 ft. 
Diameter—10 ft. Gross weight— 
291,000 Ibs. Major materials— 
steel, aluminum 


TYPE: Launch vehicle 


STATUS: Operational with Ageno 
A. R&D with Agena B. 


PRIME CONTRACTOR: None 


PERFORMANCE: Agena A—300 
ibs. in 300-mile orbit, Agena 8 
—1600 Ibs. in 300-mile orbit. 


FRAME: Maonufacturers—Dovuglas, 
Lockheed. Length overall-—Agena 
A 78.6 ft., Agena B 86 ft. Diam- 
eter—8 ft. Gross weight—Agena 
A 118,500 ibs., Agena B about 


TYPE: Launch vehicle 

STATUS: All operational. 

PRIME CONTRACTOR: Douglas for 
Delta and for Thor stages in other 
other two; Aerojet-General for 
Ablestar vehicle stage and Lock- 
heed for Ageno B vehicle stage. 
PERFORMANCE: Payload in 300- 
mile orbit: Delta—500 Ibs.; Able- 
stor—1000 Ibs.; Agena 8B—1400 
Ibs. 

FRAME: Length overali—Delta, 92 
ft.; Ablestar, 79 ft.; Agena B, 81 
ft.; Diameter—8 ft.; Gross Weight 
—Delta, 112,000 Ibs.; Ablestor, 
119,000 iIbs.; Agena B, 123,000 
Ibs. Major material—aluminum. 
PROPULSION: Delta: 2 liquid 
stages and one solid; Abl/estar and 
Agena B, 2 liquid. 

GUIDANCE: Delta, Bell Telephone; 
Type— radio command; Thor 
Agena 8, Bell Telephone (first 
stage only); Type: radio command. 


STAGES: |. Modified Atlas ICBM. 
2. Centaur. Manufacturer—Con- 
vair; engines—Pratt & Whitney 
LR-115 (2). 


GUIDANCE: Minneapolis-Honey- 
well. Type—all-inertial. 


REMARKS: First flight 1961. Will 
provide for the first time U.S. lift 
capacity equal to Sputnik | and 
will be most powerful U.S. vehicle 
until Saturn is available. 


123,000 Ibs. material— 


aluminum 

PROPULSION: All liquid. 
GUIDANCE: (Only Agena 8) 
Minneapolis-Honeyweli. Type: All- 
inertial. 

STAGES: |. Modified Thor IRBM. 
2. Agena. Engine—Bell! XLR-81. 
REMARKS: Thor-Agena A in use in 
Discoverer program. Thor-Agena 
B, with restartable upper stage, 
will be used by both Air Force 
and NASA: beginning in 1961. 


Major 


STAGES: 1. Modified Thor IRBM— 
MB3-1 on Delta; MB3-1|—Ablestar 
and Agena B; 2. AJ-10-118—Able- 
stor, Agena B; 3. ABL Alitair. 


REMARKS: Delta has orbited the 
Echo | sphere, Tiros Ii and Ex- 
plorer X satellites for NASA and is 
scheduled for use in Project Relay 
and such other NASA scientific 
satellites as S-3, S-6 and $-16. 
Its capabilities include a coast 
period prior to ignition of the 
third stage. Thor Ablestar, with a 
restartable, scaled-up Able, is 
used in the Navy's Transit pro- 
gram and was used for launching 
of Army's Courier satellites; Thor 
Agena B is used in the Air Force 
Discoverer satellite program and 
will be used in NASA's Nimbus 
and rigidized Echo satellite proj- 
ects and. for launching NASA 
polar-orbiting geophysical observ- 
atory spacecroft. 
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SCOUT (NASA 


TYPE: Launch vehicle for small 
vehicles. 

STATUS: R&D 

PRIME CONTRACTOR: 
Langley Research Center 
PERFORMANCE: 300-mile orbit— 
about 150 Ibs. 

FRAME: Manufacturer — Chance 
Vought. Length overali—72 ft 
Diameter—40 in. Gross weight— 
36,100 Ibs. Major materials—stee! 
ond plastic. 


NASA 


AGENA B (Air Fi 


TYPE: Second-stage launch vehicle 
STATUS: Operational 
PRIME CONTRACTOR: Lockheed 


MISSION: Thor Agena B can 
lavnch 1600-Ib. spacecraft in low 
earth orbit. Used as launch vehicie 


PROPULSION: All solid 

STAGES: 1. Aerojet Algol; 2 
Thiokol Caster; 3. Hercules-ABl 
Antares; 4. Hercules-ABl Altair 


GUIDANCE: Minneapolis Honey 
well, Type—semi-inertiol. 


REMARKS: Air Force has similar 
vehicle called Hyper-Environmenta! 
Test System 609A Bive Scout. Two 
complete vehicle tests from Wal 
lops Island, Va. One orbit of 
Explorer IX. 


FRAME: Height—25 ft. Diameter 
-—5 ft. Weight—15,550 Ibs. with 
full propellant. Orbital weight— 
2100 Ibs. 

STAGES: 1. Thor or Atlas, 2 
Ageno B—Bell XLR-81, Thrust- 
15,500 Ibs. 

REMARKS: Will be used by NASA 
for a@ variety of missions and 
trajectories with first launching 
scheduled for mid-1961. 




















TYPE: Medium lounch vehicle 
STATUS: R&D 


CONTRACTOR: Prime — Martin 
Guidance—Aerojet-Genera! 


MISSION: Space booster with 
thrust of up to 800,000 Ibs 


‘AVE. 
NUVEM 


TYPE: Nuclear rocket develop 
ment progrom. 

STATUS: R&D 

PERFORMANCE: Super-thrust en 
tions being conducted with West 
inghouse and Aerojet for develop 
ment of NERVA, the first-genero 
tion engine. Los Alamos Scientific 
Laboratory building and testing 
KIWI nuclear reactor which will 
be used to develop reactor for 
engine. 

PERFORMANCE: Super-thrust en- 
gine to lift very heavy payloods 
on interplanetary missions. 
FRAME: Preliminary design con 
tracts being negotiated with Lock 


PROPULSION: All Liquid 
GUIDANCE: Inertia! 

REMARKS: Should be operation 
by early 1963. First launch, Nov 
1961. For the Dyna-Soar progrom 
the Air Force plans to add o 
solid-fuel accelerator escape third | 
stage 


heed, Martin, Convair and Dc 
las. 

PROPELLANT: Liquid hydroger 
TOTAL WEIGHT: 39,000 Ibs 
REACTOR POWER: 1000 meg 
wotts thermal 

THRUST (sea level): 52,000 Ib 
PROPULSION TIME 
five minutes. 
REMARKS: Power runs on reacto 
KIWI-A conducted in 1959 and 
1960. Power runs on KIWI-B wi! 
be conducted through 1962. Re 
actor in flight test (RIFT) progrom 
will launch first NERVA engine in 
1966-1967. 


More tho 
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SATURN C-1 


STATUS: R&D 


PRIME CONTRACTOR: NASA Mar 
shall Center 


MISSION: 300-mile orbit—20,000- 
ibs. Escape velocity—5000-Ibs. 





FRAME: Length overall (without 
poylood)—150 ft. Diameter—22 
ft. Gross weighi—1! million ibs 
Major material—cluminum 


PROPULSION: All liquid 


GUIDANCE: NASA Marshall Cen 
ter. Type—all-inertial 
STAGES: SI—Prime, Marshall 


Center. Engines—8 Rocketdyne 


. 
“ 


STATUS: R&D 


PRIME CONTRACTOR: 
shall Center 


MISSION: 300-mile orbit—45,000 
Ibs. Escape velocity—15,000 Ibs 


PROPULSION: All liquid 
GUIDANCE: All inertial 
STAGES: S-1 Booster 


NASA Mar 


- Prime 


STATUS: Study 


PRIME CONTRACTOR: NASA Mar 
shall Center 


MISSION: 300-mile orbit. Low 
orbit—50 tons. Escape velocity 
19 tons 


GUIDANCE: All inertia! 
PROPULSION: All liquid 


TYPE: Multimillion-ib.-thrust launch 
vehicle 

STATUS: Study 

PRIME CONTRACTOR: Not 
awarded 

MISSION: Launch very heavy pay 
loads in earth orbiting and lunar 
flights 


STAGES: 1—8 Rocketdyne F-1 en 
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H-1. S-2—Prime, Douglas. En- 
gines—6 Pratt & Whitney LR-115 
REMARKS: First flight 1961 with 
dummy upper stoges. First two- 
stage vehicle flight in 1963. Op- 
erational 1964. 

The Saturn program—which will 
include C-2 and C-3 vehicles—is 
the civilian space agency's “main 
chance” space vehicle in the inter- 
national space race. The Saturn 
vehicle in its loter forms will be 
capable of sending a manned 
spacecraft around the moon. It 
also will be capable of putting 
into orbit around the earth multi- 
ton segments of a space station 
for assembly in space 


NASA Marshall Center. Engines 
—8 Rocketdyne H-1. S-2 No 
contractor. Engines—4 Rocket 
dyne J2. S-4 Prime—Douglas. En 
gines—4 Prott & Whitney LR-115 
S-5 Prime—Douglas. Engines—2 
Pratt & Whitney LR-115. 
REMARKS: Under 
Apollo missions 


study for 


STAGES: S! Engines—2 Rocket 
dyne F-1 (1.5 million Ibs. thrust 
each). S2 Engines—4 J-2. $3 


Prime—Douglas. Engine—6 Prott 
& Whitney LR-115. 


REMARKS: Configuration under 
study by NASA as a heavy launch 
vehicle 


gines; 2—2 Rocketdyne F-1 en 
gines; 3—4 Rocketdyne J-2 en- 
gines; 4—6 Prott & Whitney 
RL-10 engines; 5—2 Pratt & Whit- 
ney RL-10 engines 

PROPULSION: Al! liquid in NASA 
version 

REMARKS: Air Force is developing 
a 2-3-million-Ib.-thrust solid-pro- 
pellant Nova 
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SATELLITES 


TYPE: Experimenta! military satel- 
lite series 


STATUS: R&O 


PRIME CONTRACTOR: Lockheed 
Aircraft Corp. 


PERFORMANCE: Orbit—elliptico! 
and varied (polar) 


PRAME: System contractor—Lock 
heed. Length—19.2 ft. Diameter— 
5 ft. Weight—about 1700 Ibs. 


RE-ENTRY VEHICLE: System con 
trector—General Electric. Type— 
capsule. Length—27 in. Diameter 
—33 in. Weight—about 300 Ibs. 


INSTRUMENTATION: IR horizon 
scanner, telemetry, other instru 
mentation varied. 


BOOSTER: System contractor 

Douglas. Type—tThor. Propellant- 

liquid. 

SUSTAINER: System contractor— 
Lockheed. Type—Agena. Prope/ 
lant—liquid 

REMARKS: The Discoverer pro 
gram beginning early in 1959 has 
lounched a series of R&D satellites 
into orbit aimed at stabilization 
of a satellite in space and recov 
ery of a capsule from orbit. In 25 
launchings 5 capsules were re- 
covered. The progrom calls for 
eventual recovery of mice and 
monkeys in the capsule, which 
would be either air-snatched by 
plones or picked up by ship. Dis- 
coverer is closely tied to the 
Samos ond Midas programs. 





TYPE: Early-warning satellite 
STATUS: R&D 

PRIME CONTRACTOR 
Aircraft Corp 
PERFORMANCE: Orbit—about 300 
n. miles; polor 


DEPLOYMENT: Initially opera 
tional—about 1963. Number sat 
ellites—more than a half-dozen 


Lockheed 


FRAME: System contractor—Lock 
heed. Height—22 ft. Diameter 
5 ft. Weight—about 5000 Ibs. (op 
erational weight about 3000 Ibs 


INSTRUMENTATION: Type—iR 


TYPE: Reconnaissance satellite 
STATUS: R&D 


PRIME CONTRACTOR 
Aircraft Corp 


Lockheed 


PERFORMANCE: Orbit—Polar, sev 
eral hundred miles 


DEPLOYMENT: Initially opere 
tional—late 1962 or early 1963 
Number of satellites—less than 6 


ee ee ee 





TIROS If 
| 
| 


telemetry; | 


scanner designed to detect e 
haust flames of a long-range bo 
listic missile seconds after 
launched; data link 
tape-fed programer. 
BOOSTER System contract 
Convair. Type—Atlas ICBM 
pellant—tiquid 

SUSTAINER 
lockheed. Type 
lant—liquid 
REMARKS: Midas I! launched Moy 
24, 1960, into 300/319 mile 


but an equipment failure 


System contract 
Agena. Pr 


testing of the IR scanner 
sible 


INSTRUMENTATION: System 
Lockheed 
BOOSTER 
Convair. Type—Atlas. Prope 
liquid 
SUSTAINER 
Lockheed. Type 
lant—liquid 
REMARKS: Samos will provid 
continuous reconnaissance of 
Earth 


tractor 


System contract 


System contract 
Agena. Pr 
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TYPE: Navigation satellite 
STATUS: R&D 


PRIME CONTRACTOR: 
Physics Laboratory. 
PERFORMANCE: Orbit—about 500 
n. miles. (2 polar, 2 equatorial.) 
DEPLOYMENT: Intially operational 
mid or late 1962. Number of sat 
ellites—four. 

FRAME: System contractor—APL 
Weight—(Transit-1B) 265 Ibs 
Transit TIA) 223 Ibs.; (Transit 
IVA) 175 Ibs. (Operational weight 
cbout 50 Ibs.) 
INSTRUMENTATION: System con 
tractor—APL. 

BOOSTER: System Contractor 
Douglas. Type—tThor. Propellant— 
quid. 


Applied 


TYPE: 24-hour meteorological! sat 
ellite 


STATUS: R&D 


PRIME CONTRACTOR: None 
owarded 


MISSION: Stationary equatorial 
orbit, 22,300-mile altitude 


FRAME: Not determined 
INSTRUMENTATION: TV cameras 
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SUSTAINER: System contractor— 
Aerojet. Type—Ablestar. Propel- 
lant—liquid 


POWER UNITS: Solar cell and 
storage batteries plus SNAP nv- 
clear generator. 


REMARKS: Four R&D satellites 
have been put in orbit in six tries. 
All four have operated success- 
fully The latest—IVA—was 
launched into a 557/620 mi. orbit 
June 29, 1961. It carried two 
piggyback satellites—injun and 
GREB Ili—which separated after 
orbit injection. Transit will enable 
surface ships and submarines— 
particularly Polaris submarines— 
to fix their position by better than 
a tenth of a mile 


for cloud cover; wide area and 
controllable variable focus 
BOOSTERS: Centaur 
POWER UNITS: Probably 
cells and batteries 
REMARKS: Not officially approved 
or fundea. Fiscal 1962 fund re- 
quest for development of variable 
focus type lens and preliminary 
system studies 


1961 


solar 


TYPE: Meteorological satellite 


STATUS: R & D with experimental 
operational use being made of 
TV cloud picture data 
PRIME CONTRACTOR: Radio Cor- 
poration of Americoa 


MISSION: Photographs cloud 
cover and transmits on ground 
command 


FRAME: System Contractor—RCA 
Diameter—42 inches. Height—19 


inches, Weight—270 Ibs., Tiros }; 


TYPE: Meteorological satellite 
STATUS: R&D 

PRIME CONTRACTOR: NASA 
MISSION: 600-mile retrograde 
quasi-polar 80-degree orbit; earth 
stobilized using gas jets and in- 
ertial wheels (GE) 

FRAME: System Integration Con 
tractor—General Electric 
INSTRUMENTATION: RCA vidicon 


TRANSIT 


280 Ibs., 
Tiros A3 
INSTRUMENTATION: System Con 
tractor—RCA, Scanning and non 
scanning radiation sensors, nor 
row- and wide-angle cameras 
BOOSTERS: Thor-Delta 
POWER UNITS: System contractor 
Hoffman. Type—+solar cells plus 
nickel-cadmium storage batteries 
REMARKS: First launching April, 
1960. Second, Nov. 23, 1960. Both 
successful. Five more planned 


Tiros tl; and 285 ibs 


cameras for cloud data, radiation 
sensors at various resolutions and 
spectral ranges for heat balance 
temperature and cloud cover 


BOOSTERS: Thor-Agena B 


POWER UNITS: Solar cells, pad 
dies and nickel cadmium batteries 
(RCA) 

REMARKS: First launching sched- 
vied for 1962 
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STATUS: R&D. 

PRIME CONTRACTOR: Radio Corp 
of Americo. 

MISSION: Relay wide-band com 
munication signals by a less-than 
100-pound satellite. Study radia 
tion effects on components 
FRAME: Not determined. 
INSTRUMENTATION: Receiver 
transmitter, transistors, diodes 
vacuum tubes, rodiction experi 
ment equipment 

BOOSTERS: Thor Delta 

POWER UNITS: Solor cells and 
storage botteries. 

REMARKS: First launching sched 
vied for 1962 


TYPE: inflated balloon passive 
communications satellite 

STATUS: R&D. 

PRIME CONTRACTOR: NASA 
MISSION: Reflect radio signals off 
surface of 135-foot sphere. 
FRAME: Mylar plastic and alu 
minum foil laminate, G. T. Schiel 
dahi Co., and Alcoa; container by 
Grummon Aircraft Corp 
INSTRUMENTATION Tracking 
beacons on sphere. 

BOOSTERS: Thor-Agena B 

POWER UNITS: SBatteries and 
solar cells 

REMARKS: To be launched in 
1962 in 700-mile circular polar 
orbit 


TYPE Passive communications 
satellite using multiple launching 
of inflated spheres. 

PRIME CONTRACTOR: None se 
lected 

MISSION: Refiec! radio signal off 
surface of sphere 

FRAME: Mylar plastic and alv 
minum foil laminate 
INSTRUMENTATION: None, track 
ing beacons on sphere 
BOOSTERS: Atlas Agena B 
POWER UNITS Batteries and 


solar cells 


REMARKS: First launching 1963 
Atlas Agena B vehicles to launch 
three spherical satellites at an 
altitude of approximately 1700 


miles 


ECHO 1 




































































Weight Launch | Launch Est. Current Apogee! 

Name and Country (Ibs.) Vehicle | Date Life | & Perigee (mi) Purpose Remarks 
EXPLORER I, U.S. 30.8 ! JUPITER C 1/31/58 | 7-10 yrs. 1120 217 Radiation measurement _ Discovered Van Allen belt 
VANGUARD, US. | 3.25 | VANGUARD | 3/17/58 | 200- | 2455; 404 | Test VANGUARD con- | Soler battery-powered 

| 1000 yrs. | cept " radio still operating 
VANGUARD I, U.S. | 20.7 | VANGUARD | 2/17/59 100- | 2052; 343 | Test weather-scan con- 
250 yrs. | | copt 
EXPLORER VI, U.S. 142 THOR-ABLE 8/ 7/59 | Several | 26,357; 156 | Radiation, space envrion- | First “paddiewheel’, satel- 
| months | (ot last report) | ment measurements ' lite; position uncertain. 
VANGUARD Ill, U.S. About | VANGUARD 9/18/59 | 50-150 2318; 322 Radiation, space environ- Ended VANGUARD pro- 
| 100 | yrs. ment measurements | gram 
EXPLORER Vil, U.S. 91.5 | JUNO ll | 10/13/59 30-40 669; 344 Radiation, space environ- Still transmitting some data 
| s-yrs. ment measurements 
TIROS I, U.S. 270 THOR-ABLE 4/ 1/60 | 50-100 467; 429 Picture-taking weather Transmitted 22,952 cloud- 
| yrs. | satellite cover photos in 78-day 
instrument lifetime 
TRANSIT IB, U.S. 265 | THOR-ABLESTAR| 4/13/60| 6 yrs. 417; 229 First R&D Navigational! ABLESTAR achieved first 
sotellite known restart in space 
SPUTNIK IV, Russia | 10,008 | NLA. 5/15/60 | 2-3 yrs. 322; 175 Test support systems, | Original apogee 229, peri- 
cabin for manned flight; | gee 188; poor retro orien- 
attempted return from tation spoiled return at- 
orbit tempt 
MIDAS li, U.S. | 5,000 | ATLAS-AGENA A) 5/24/60 | 8-15 yrs. 315; 297 IR scanning for early Telemetry failed 5/26/60. 


TRANSIT ll-A, U.S. 
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223 | THOR-ABLESTAR | 6/22/60 | 50-200 

















warning of missile launch- |AGENA 8 restarted in 
ings 


649; 389.1 | Second R&D navigational | Carried “piggyback” for 


















































satellite first twin satellite launch- 
ing. Transmitting. 
GREB, U.S. 40 | THOR-ABLESTAR 6/22/60 | 50-200 657; 381 Radiation it P ger aboard 
yrs. TRANSIT ti-A 
ECHO I, U.S. 132 | THOR-DELTA 8/20/60 | 2-16 yrs. | 994; 934 Communications; put 100 | First successful orbiting of 
| ft. inflatable sphere in passive communications 
orbit satellite 
COURIER IB, U.S. 500 THOR-ABLESTAR | 10/ 4/60 200-500 750; 604 Communications; test First successful jaunch of 
} yrs. feasibility of delay re- . delayed active repeater 
| peater for military satellite 
EXPLORER Vill, U.S. 90 | JUNO ft | 11/ 3/60 | 20-50 | 1412; 262 | lonosphere investigation | No longer transmitting 
yrs. 
TIROS il, U.S. | 280 | DELTA | 11/23/60 | 200-500 | 461, 378 | Test leading to world- | Still transmitting usable 
| yrs. wide meteorological in- | dato 
| formation system 
SAMOS I, U.S. | 4100 | ATLAS-AGENA 1/31/61 | 342; 295 | Reconnaissance satellite | First R&D model 
EXPLORER IX, U.S. | 15 | SCOUT | 2/16/61 | 1580; 430 | Evaluation of SCOUT ve- | 12-ft, “polka dot” balloon 
| hicle and study of atmos- | 
| | phere | 
DISCOVERER XX, U.S. | 2450 | THOR-AGENA | 2/17/61 | 444; 176 | Evaluation of AGENA B | Orbit achieved. No re 
satellite | covery ottempted 
DISCOVERER | 2100 | THOR-AGENA 2/18/61 | 572; 154 | IR measurement equip- Agena restarted in space 
XXI, U.S. | | ment for MIDAS program for first time 
EXPLORER X, U.S. 78 | THOR-DELTA 3/25/61 | Uncertain Data on magnetic fields | Transmitted dato for 60 
and effect by and on | hrs. 
solar plasma 
| — — npn = ——_—_—|— 
DISCOVERER | 2100 | THOR-AGENA | 4/ 8/61 | 372; 183 Evaluation of AGENA B | Capsule ejected in wrong 
XXIl, U.S. | | satellite direction, sending it farther 
ee ee NN 
EXPLORER Xi, U.S. 82 | JUNO II | 4/27/61 | | 1107; 302 | Measure gamma rors | Vehicle ond payload 
| | from the stars absorbed | functioned as planned 
| in earth's atmosphere | 
DISCOVERER 2100 | THOR-AGENA | 6/16/61 | | 250, 139 | Systems evaluation of | Orbit achieved, capsule 
XXV, U.S. i AGENA 8B recovered. 
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TYPE: 24-hour communications sat 
ellite 

STATUS: R&D 

CONTRACTORS: Army Signa! 
Corps., Prime—Bendix, prime for 
24-hour sate'lite communications 
package; GE, vehicle. 


TYPE: Delayed-repeater communi- 
cation satellite 


STATUS: Operational 1960 


PRIME CONTRACTOR: Army Sig- 
nal Research and Development 
Laboratories. 


PERFORMANCE: Orbit—about 650 
n, miles. Operational life—abovut 
1 year. 


FRAME: System contractor—Philco 


TYPE: Orbiting Solar-Observatory. 
PRIME CONTRACTOR: Bal! Broth 
ers: 

MISSION: Place 350-Ib. satellite 
into orbit for observation of solar 
radiation. 

INSTRUMENTATION: Spectro 


TYPE: Orbiting Astronomical Ob 
servatory. 

STATUS: R&D. 

PRIME CONTRACTOR: Grumman 
(prime), Westinghouse (electric 
components), General Electric 
(stabilization and controls). 
MISSION: Place 3500-Iib. satellite 
equipped with telescope into 
orbit. 

FRAME: Eight-sided satellite, 91% 


TYPE: Orbiting Geophysical Meas 
urement Observatory. 

STATUS: R&D. 

PRIME CONTRACTOR: Space Tech 
nology Laboratories. 

MISSION: Place 1000-ib. satellite 
into orbit with instruments for 
geophysical measurements. Polar 
and eccentric shots planned. 
FRAME: Satellite will be 6 ft. long 
by 3 ft. in diameter. 
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MISSION: Place 1250-lb. com 
munications satellite into orbit. 


BOOSTERS: Atlas-Centaur, also 
may use Titan I! 


REMARKS: First launching sched 
uled for late 1962. 


Corp. Diameter—cabout 50 in 
Launch weight—about 475 Ibs 
INSTRUMENTATION: System con 
tractor—Philco. Type—microwave 
receivers, VHF transmitters 
BOOSTER 
Douglas. Type—Thor 

SUSTAINER: System contractor 
Aerojet. Type—Ablestar 

POWER UNITS: Type—solar cells 
{about 20,000); nickel-cadmium 
batteries 


System contractor 


graphs, X-rays, gamma rays 
BOOSTERS: Thor Delta 
POWER UNITS: Solor cells re 


charging cadmium batteries 8 
watts 

REMARKS: First launching sched 
vied for third quarter 1961 


ft. high and 6% ft. in diameter 
INSTRUMENTATION: Will contain 
1000 ibs. of experimental equip 
ment, including television tube 
telemeter equipment, 24 in. mirror 
and spectrometer. 

BOOSTERS: Atlas Agena B 
POWER UNITS: Solar cells to pro 
vide 350 watts 

REMARKS: First flight expected 
in late 1963 or 1964 


INSTRUMENTATION: Capable of 
carrying instruments for 50 differ 
ent geophysical experiments on 
any one mission. 

BOOSTERS: Atlas Agena B, Thor 
Agena B, Centaur. 

POWER UNITS: Solar cells and 
storage batteries with 50 watts 
available for experiments 
REMARKS: First launching ex 
pected in 1963 
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SL II cestireninncimneiiniintenninmaandeiainsin 16 
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Parts molded of J-M Thermomat® meet the 
extreme service demands of the missile age 


Here is a unique new molding com- 
pound in sheet form that offers many 
advantages in rocket and missile ap- 
plications. Cured parts and compo- 
ts molded of J-M Thermomat 
such as the collar you see here—have 
lready proved they can meet the 
most extreme service demands 
Because these parts withstand 
rh temperatures, offer maximum 
stance to ablation and erosion... 
y are currently being used as an 
sive flame shield for protecting 
tical guidance and stabilizing 
hanisms on operational missiles. 
Thermomat’s high strength-to- 
weight ratio is another important 
advantage, permitting rocket weight 
to be reduced and fuel capacity in- 
creased. Thermomat parts also have 
a high modulus of elasticity. 
In sheet form, this non-woven as- 


bestos-phenolic molding compound 
is unusually conformable and plia- 
ble, making assembly quicker and 
easier. Molders like the way joints 
and seams work together as readily 
as putty ... and the fact that one 
man can handle lay-up, saving hours 
of time. 

Non-fillouts are at an absolute 
minimum, even on complex configu- 
rations. Asbestos fibers are free- 
flowing during molding, resulting in 
a uniformly reinforced part. This 
versatile product lends itself to both 
low and high press molding cycles, 
thus keeping inventory and waste to 


a minimum. Any machining of cured 
Thermomat parts to precision toler- 
ances can be easily accomplished 
with standard metal-working equip- 
ment. 

Thermomat is supplied in sheets 
14” wide .. . approximately 12’ long 
...and \%" thick. Thermomat in other 
dimensions may be supplied on re- 
quest. Molders are invited to write 
for Technical Bulletin TX-10A and 
a generous free sample in order to 
try this remarkable molding ma- 
terial for themselves. Write Johns- 
Manville, Box 14, New York 16, N.Y. 
In Canada: Port Credit, Ont. 


JOHNS-MANVILLE §7¥ 
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Kelsey-Hayes thrust vectoring 
systems give missiles proper 
directional control. 


Kelsey-Hayes is contributing 
substantially to the design, 
development and production of 
new thrust vector control systen 
for solid fuel propulsion. 


For example Kelsey-Hayes, in a 
recent crash program, designed 
and fabricated a movable nozzle 
control that passed static firing 
tests for one of the newest 
sophisticated missile systems. 


The swivel nozzle control is just 
one of the latest developments | 
Kelsey-Hayes as a subcontractor 
of propulsion subsystems, flight 
componentry and high performa 
materials. Spearheading Kelsey 
Hayes activities is the Advanced 
Design Group, a flexible team of 
experienced design specialists. 

Kelsey-Hayes Company, 

Detroit 32, Michigan. 


KELSEY 
HAYES 
COMEPAINT 


Automotive, Aviation and Agricultural Pz 
Hand Tools for industry and Home 


OPERATIONAL PLANT 

and Romulus, Michigan; Los Ange 
California; Philadephia, Penr 
Springfield, Ohio; Utica, New York 
Davenport, lowa; Rockford, IUinois 
Windsor and Woodstock, Ontar Canada 
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Technical Countdown 





ELECTRONICS 
ESG Research Nears Fruition 


Minneapolis-Honeywell’s electrostatic gyro development 
fort is snowballing. Funding to date is reportedly well over 
$8 million. The project was begun in 1956 under a Navy 
contract; it was later decided to employ the gyro in an ad- 
vanced Polaris IRBM guidance system. The Air Force is 

f now partially funding the program. Since January, 1961, test 

ioe units have accumulated over 6000 hours operating time. One 

. Honeywell ESG has been operated continuously for over 
2000 hours. 


- Saturn Guidance Selected 


Marshall Space Flight Center has selected the Centaur 
le guidance platform, with modifications, for use in early 
3 Saturn flight vehicles. (TECHNICAL COUNTDOWN reported 

last week that Librascope had been chosen to provide the 
guidance computer.) The modified Centaur inertial system 
and test equipment will be developed by Minneapolis- 


st Honeywell under a $1.134-million contract. (Note: Five 
by Centaur guidance systems have been delivered to date to 
or Convair by Honeywell.) 

it Miniaturizing by Necessity 

vance Computer experts have reached an impasse, according to 
y one National Bureau of Standards scientist, which can be 
ad resolved only by miniaturizing future computers. The main 
of limitation in faster response time, it seems, is the distance 


between computer elements. Miniaturization can reduce this 
transit time. Also being discussed is use of the transistor’s 
active element for transmission paths—to reduce even further 
the time required for information to get from one place to 
another. 


Control Data for Space Vehicles Determined 


A study done for the Air Force by Bell Aerosystems Co. 
has determined that the data most essential for the control 
of high-altitude and space vehicles were primarily velocity, 
attitude, density altitude—and the rates of change of these 
quantities, when available. 


actom | Synthetic Eye Conceived for Guidance 


j Based on a long-term study of the human visual system, 
General Electric’s Advanced Electronics Center in Ithaca 
a. has conceived a bionics machine for potential use in space- 
craft terminal guidance. Called Visilog, the design calls for 
a synthetic eye capable of perceiving two-dimensionally, 
measuring and processing information. Such a system, says 
G.E., would be capable of both performing slant estimation 
(for depth) and obtaining an impression of closing distances. 


New Memory Device Introduced 


A new thin-wall cylindrical film memory device with out- 
puts for “one” and “zero” range to several hundred millivolts 
has been produced by CBS Laboratories. Film thicknesses 
of 30,000 Angstroms have been achieved for rotational 
switching, as compared with thicknesses of 1000-4000 Ang- 
stroms obtained with planar dots. 


Vertical Sensing Element Revealed 


A gravity-sensitive, liquid-damped pendulum—capable of 
electromagnetic vertical sensing—has been introduced by 





missiles and rockets, July 17, 1961 





Kearfott. A jewel-suspended permeable mass acts as the 
variable reluctance for two orthogonally-mounted differen- 
tial transformers in order to provide a phase-sensitive output 
signal proportional to the tilt angle. 


OPTICS 
Optics in Space to be Studied 


What happens to optical instrumentation in space will 
be studied in an 18-month contract newly awarded by the 
Air Force to ITEK Laboratories. Principal goal in the 
million-dollar task is to develop criteria for future develop- 
ment of optical systems to assure their survival in the space 
environment without undue degradation. Study will look at 
all factors including temperature change, launching shock, 
vibration, and high-energy radiation. ITEK approach will 
be to test a typical high-performance optical system in simu- 
lated environments in its laboratories. 


ASW & SEABORNE SYSTEMS 
Celestial Navigation Proposed for Subs 


A modified aircraft celestial star tracker mounted on top 
of a submarine periscope can substantially improve the ship's 
navigation capabilities, a Kollsman Industries spokesman 
feels. A semiautomatic, photoelectric sextant—basically a 
modified version of a system used on the B-57—would 
automatically track a star or other celestial body for position 
fixing. The system would also compensate for both hull 
rocking and periscope bending. 


Surface SINS Serves Successfully 


The N7C marine inertial navigation system built for the 
Air Force by Autonetics has been operated successfully for 
over 3000 hours without failure, the NAA division says 
Used aboard the USS Twin Falls Victory, new tracking vessel 
on the Atlantic Missile Range, the system is similar to the 
SINS system used to guide Polaris-carrying submarines. 


New Sub Steering Tested 


Submarine piloting may soon be as simple as steering a 
car down a super-highway. Aboard the nuclear attack sub- 
marine Shark, the Navy has been conducting experimental 
tests—so far successful—of a system known as CONALOG, 
for “contact analog.” The new system displays on a screen 
tube a “highway” with a “floor” and a “ceiling” which simu- 
late the proper course and the bottom and surface of the 
ocean. Changes in course put the submarine “on” or “off” 
the road. Inputs are desired course, speed and depth into a 
display generator. 


SUPPORT EQUIPMENT 
Will Computers Replace Managers? 


PERT'’s current extension into cost and reliability is being 
watched with high interest in the Defense Department and 
may be harbinger of PERTing entire weapons and space sys- 
tems (see p. 110). Ultimate PERT is being seen as one in 
which resources and weapons systems objectives are cranked 
into a computer which in turn puts out the proper mix of 
money, time utilization and system performance. 
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PERT's Horizon Beginning to Widen 


Proven in Polaris program, 
concept which now includes 
cost measurement may be 
used on full weapon/space 


by William Beller 


THE NAVY'S computerized man- 
agement tool—PERT (Program Evalua- 
tion and Review Technique)— is being 
extended to measure systems cost and 
reliability. 

The Defense Department, moreover, 
is reported considering expanding the 
scope of PERT to the analysis of en- 
tire weapons and space systems. 

Backing for PERT-type analysis— 
the method used so effectively to help 
telescope the Polaris R&D timetable and 
which the Army and Air Force have 
started to use in major systems devel- 
opment—is already apparent in high 
places. 





Charles J. Hitch, former RAND 
economist, is known to favor a better 
accounting of weapons systems costs, 
from concept to deployment. In his 
book, “Economics of Defense in the 
Nuclear Age,” which has become quite 
popular since his appointment as De- 
fense Department comptroller, he says: 

“Efficient techniques and policies 
have to be selected consciously; and 
wherever the relevant factors are di- 
verse and complex as they frequently 
are, unaided intuition is incapable of 
weighing them and making an efficient 
decision.” 

© Time is the measure—The origi- 
nal PERT as it emerged out of the 
Navy's Special Projects Office was de- 
veloped by an industry-military team to 
get complex jobs done on schedule. 
“Time” was used as the independent 
variable and PERT gave managers the 
equation by which they could plan, 
schedule and control the effects on time 
of R&D procedures and industrial per- 
formance. This use is now known as 


“PERT-TIME.” 
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Then early this year, the Spec 
Projects Office set up an operations 





search team to inject “cost” into PER 
The intent is to plan, measure and cx 
trol dollar costs and physical resour< 
through PERT The work | 
already advanced to data collection f 
a feasibility test on a Polaris compone 


logic. 


The Office is also developing anot! 
major offshoot of PERT-TIMI 
monitoring, predicting and controlli 
weapon and space system reliabilit 
Code-named PRISM—Program Re 
bility Information System for Manag 
ment—the new concept is already being 
pilot-tested, in part, by monitoring c 
tractor and customer compliance w 
reliability requirements during develop 
ment of the A-3 Polaris system 


e Return on principal—Many n 
agement dividends are seen accruing to 
organizations investing even a 
amount of time and effort in PERTing 
Among these are: 


small 


costs 


(Continued on page 113) 
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PERT-COST OUTPUTS include continuous budget forecasts and manpower loadings. 
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HERE AT ELGIN... 


...for this new age of space and 


We've 
been 
waiting 


became apparent more than 15 years ago. 


rocketry to come along, for its unique 
requirements to develop . . . waiting and 
preparing. Actually, the hand-in- 
glove application of our experience 


and capabilities in this connection 


At that time, we organized our first industrial divi- 
sion, today known as the ABRASIVES Division, 
working with unusual materials and alloys and 
processing diamond abrasive compounds of superior 
quality. Next came our ordnance operation, organ- 
ized to develop and produce miniature and sub- 
miniature mechanisms of all kinds, especially for 
governmental agencies. It has now expanded into 
our MICRONICS MIDWEST and MICRONICS 
WEST Divisions. 

This pattern of preparation led inevitably into the 
field of electronics, and our ELECTRONICS Divi- 


sion was producing miniaturized circuit components 
as early as 1955. Some of these early achievements 
are still recognized as standards for performance 
and reliability. 

Most recently, our involvement in a wide variety 
of projects in their developmental stages has resulted 
in the organization of our new RESEARCH AND 
ENGINEERING Division. And so, as the new tech- 
nologies of the space age come to maturity, we’re 
. ideall) 


situated to offer economically practical proposals to meet 


organized, experienced and equipped . . 


the sophisticated requirements of advanced defense, space 
7 


exploration and communications systems. 


Our study group, thoroughly experienced and familiar 
with space age concepts of reliability and precision, 
is at your service... phone or write. 


ELGIN INDUSTRIAL GRouUP 


MICRONICS MIDWEST | MICRONICS WEST | ABRASIVES 
ELECTRONICS | RESEARCH AND ENGINEERING 


Divisions of ELGIN NATIONAL WATCH COMPANY, Elgin, Illinois 
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Possible 
RecordTemp 
Range Set in 

Solid Tests 


Grand Central's new solid 
undamaged after tests from 
—120 to 220°F—big-booster 
evaluation firing imminent 





os 


A SIGNIFICANT STEP toward 
production of space rocket motors has 
been achieved by Grand Central Rocket 
Co., following tests of a new solid pro- 
pellant over what is believed to be the 
widest temperature range ever achieved 

More than thirty test-firings without 
failure have been made on a nominal 
4000-Ib.-thrust test motor from — 100 to 
180°F at Grand Central’s Beaumont 
Proving Grounds. The GCR-developed 
solid propellant also passed the more 
severe temperature-cycling test from 

120 to 220°F without damage to the 
case liner or the grain, said Albert T 
Camp, Assistant Vice President and 
Chief Staff Scientist. 

The GCR-supported program for 
the development and selection of a solid 
propellant for the big boosters, Camp 
explained, required a full evaluation of 
the factors of propellant performance, 
ignition characteristics, physical prop- 
erties, processibility, cost and availabil- 
ity of ingredients, resistance to deterio- 
ration upon aging, safety from detona- 
tion and combustion stability 

Before a specific propellant com- 
position was chosen, the company con- 
ducted one of the most thorough ana- 
lytical and experimental studies ever 


undertaken to determine the exact pro- 


: Py ™<; i - y irs 
8 ce ae es Sud Sam ean 


FRIGID MOTOR—Fifty-lb. motor shown here is heavily coated with frost from its 
—50°F temperature as it is ready for test-firing at Grand Central. 
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pellant properties required for the Air 


Force big-booster motor design e 
new propellant was then tailored to f 
meet all these requirements. A GCR 


production igniter was used for e 
test with no hangfire or other evide 
of low-temperature problems 

The new propellant is known as 
Polycarbutene-R, Camp said. It is made 
from a production-type liquid polymer 
of butadiene and acrylic acid, which has 
been available in large volumes for 
less than 342 years. Aluminum powder 
is added to the mixture at a typical 
centage, exact numbers being retained 
as proprietory information 

Grand Central attributes its suc 
in developing the space propellant 
use of advanced types of curing age 
available only in the past year to s 
propellant processors. When the p 
mer is combined with the 
agent (of which even the name is 
classified), the curing 
accomplished faster and at lower-t! 
normal temperatures, explained Car 
He describes modern 
the “handles” for the curing reactions 

The development of the liner used 
to bond the cast propellant charge t 
the motor case was equally import 
and as difficult a task as the prope 
work. “Here the problem is to develop 
a material that is highly cohesive and 
extremely adhesive to propellant and 
hard surfaces alike,” Camp noted. The 


new cul y 


process can 


curing agents as 


properties of the liner material are 
slightly different from those of the 
grain. GCR chemists found that 


; 


polymer of butadiene acrylonitrile and 
acrylic acid made it possible to qualify 
the liner system in laboratory and firing 
tests from —110 to 220°F. 

Grand Central Rocket plans to test- 
fire two subscale, three-foot-diameter 
segmented motors this summer contain- 
ing more than 5000 Ibs. of the new pro- 
pellant each to determine how the com- 
pound will perform in the multi-ton 
units planned for the nation’s big- 
booster program. 

The tests will be supplemented }y 
the test-firing of two larger motors, also 
at the Beaumont facility, containing ap- 
proximately 8000 Ibs. of the Polycarbu- 
tene-R. The test-firings will be con- 
ducted on units conditioned over a wide 
range of temperatures. 

“This is the propellant,” said Camp, 
“which Grand Central Rocket is pro- 
posing for the big rockets to be devel- 
oped for the lunar landing and space 
probe programs because it provides su- 
perb physical properties over a wide 
range of temperatures under all con- 
ditions of service.” % 
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(Continued from page 110) 


—The ability to see the effects on 
costs of different mixes of tasks, times 
and specifications. 

—A basis for finding the set of 
resources that will use a task’s R&D 
dollars and time available to best 
advantage. 

—A means for anticipating and as- 
sessing trouble spots. 

—A technique for showing alternate 
paths that can be taken and their costs. 

—A method for improving corpo- 
rate control of costs and time. 

—Perhaps most valuable of all, a 
way to give management relevant cost 
information quickly, accurately and on 
an exception basis. 

It may be remembered that the 
PERT-TIME analysis of an R&D task 
gives to management in a highly read- 
able form—the PERT network—a con- 
stantly current report on (1) the bottle- 
necks that can be expected, that is, the 
“critical paths”; and (2) the associated 
activities that can be done with time to 
spare, that is, the “slack paths.” From 
these data, management can anticipate 
scheduling problems and make appro- 
priate decisions. 

Thus PERT-TIME suffices for a 
crash R&D program where money and 
assured reliability are subordinate to 
time. 

But for the more familiar types of 
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LITTON SYSTEMS, INC. Guidance & Control Systems Division 
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RELIABILITY DANGER SPOTS anticipated by PRISM 


R&D tasks, where costs and reliability 
play parts equally as important as sched- 
ules, the outputs from a PERT-COST 
analysis are needed. These can include: 
—Expected project direct costs by 
skill, month and department. 
—Expected manpower requirements 


FIELD 
ENGINEER 
We have assignme 


the U.S. and overseas that 
carry with them away-fron 


nis 


home incentives, if you can 
combine customer liaison 
with imaginative diagnosis 


and maintenance of pro- 
duction inertial guidance 
and digital computer sys- 
tems. Write today to Mr. 
Donald F. Krause. 









by skill, month and department. 
— Individual man loading by month 
e Cost easily considered—The 
PERT-COST analysis is a follow-on to 
PERT-TIME. The data for each is ob- 
tained by interviewing responsible work- 
ing-level people engaged in each of the 


yOu the 

EAS MIDWEST 
write or phone 

the LITTON 

Research & Engineering 
Staff Representative 
nearest you 

Mr. Harry Laur, 

221 Crescent Street, 


\V 
VV 


altham, Mass. 
TWinbrook 9-2200. 

Mr. Garrett Sanderson, 
375 Park Ave., 
New York City, New York 
PLaza 3-6060. 

Mr 

360 No. Michigan Ave., 


Chicago, Ill. ANdover 3-3131 


Robert L. Baker, 
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| activities that make up the project. For 


| example, if information is needed on 
i A | the time to fabricate a wing section, the 
production foreman in that area might 


Represents be the man to talk to; and he also mizht 
one of Hoy to give cost data for PERT- 
many ¥ : Such costs are then aggregated on 
applications > | a network-activity basis, unlike the usual 
accounting procedure where costs are 
aggregated on a functional basis. Thus 
an accountant will often say that so 
many dollars are being spent for fabri- 
f : ' cation, for electronics, for propulsion 
to solve ; Pa , and so forth; but he will have no easy 
Alignment way to fit these jigsawed cost pieces 
Problems — picture until the money 
of a highly On the other hand, if costs are 
precise assigned to network activities, then the 
nature. Th KERN DKM?2 accountant still has his data for con- 
e ventional financial reports; and just as 

important, he now has data with which 
all levels of management can anticipate 
their particular budget problems in time 
to do something about them. In addi- 
Write for tion, management will be able to see the 
technical dota piaesk! choices that are open to them and the 


ond | cost of each of these in terms of time 
specifications. 7 The FINEST in SURVEVING EQUIPMENT ind dollars 


KERN INSTRUMENTS INC. The man who Vice Admiral William 
120 Grand St., White Plains, N. Y. Raborn describes as “the father of 
— . PERT,” Willard Fazar of the Special 
Projects Office, foresees PERT-COST 
becoming an important government and 
industry management tool for making 
time-cost tradeoffs; improving cost esti- 
rs mates and resource allocations; antici- 
Ni “a lan CvVIi/7 pating over-runs and under-runs; and 
Z FROM dg justifying changes in costs, times and 
technical plans. 
A major move toward fulfilling Faz- 
ar’s prophesy is being taken. Earlier this 
year Hitch ordered the FY 1963 defense 


budget be placed on a program and 
ee project basis with ready cross-reference 


PLU G IN into the regular budget classifications 
Fe | This directive is causing more than a 
| little furor among Pentagon financial 
PRECISION people, who now must realign their 
INSTRUMENT SWITCHES thinking as well as their data. 

The team set up by the Special Proj- 
ects Office to design, develop and test 
PERT-COST includes Dr. J. Sterling 
Livingston, of the Harvard Graduate 
School of Business Administration and 
of Management Control Systems, Inc., 
as contract supervisor; D. G. Malcolm, 
of Operations Research, Inc., a super- 
visor of the original PERT operations- 
research team; and Fazar as task 
monitor. 


© Reliability the next job—The task 

of devising a technique that PERT-like 

will anticipate reliability problems be- 

ea ~ ee fore they arise, and perhaps even pre- 

=" of S] re dict the reliability of a weapon system 

Incorporated = before it is built, was given to Opera- 

| tions Research a little over a year ago. 

503 SOUTH GRAND AVENUE + SANTA ANA, CALIFORNIA PRISM emerged from the company’s 





When equipped with the new No. 356 Autocollimating Eyepiece, 
this famous one-second theodolite has a total magnification of 23x and 
an operating range from zero to at least 100 feet for autocollimation. 
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Exceedingly high frequency response characteristics (flat 





: within + 1 db from DC to 20,000 cps) result from the 
a UNEXCELLED small mass and minute deflection of the,assembly consisting 
st os of pressure sensitive diaphragm and strain tube with bonded 
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aking +—+ including modéls with provision fot external te ia 
este tioh. Bowded/strain gage desigaymeans low) maintenance 
~ and high reWability. 
; and 
Faz- 
r this 
‘fense 
and 
rence 
tions. fa Models are available uncooled or for either air or water 
an a cooling. ‘With air cooling) gas temperatures as high as 
uncial ; 2000°F can be applied safely. Water cooled models can 
their measure gas pressures at temperatures to 5000°F, liquids 
, to 1000°F. 
Pro}- 
i test 
erling 
duate 
» and 
Inc., 
colm, 
uper- 
“a Complete Norwood line is described in Bulletin 278. Write 
American-Standard Controls Division, 5900 Trumbull Avenue, 
> task , F ; Detroit 8, Michigan today for your copy. 
[-like 
s be- 
| pre- 
ystem 
)pera- 
850. AMERICAN -Standard 
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WHAT TIME IS IT 20 MILES AWAY? 


A few years ago, the answer to this question would have been 
unimportant. Today, however, when time measurement is used 
to support missile and space flights, it has been necessary to 
introduce a superior method of time and frequency synchroni- 
zation to meet special needs. 


Prior to the use of radio transmissions, time measurements 
were made from astronomical observations and correlated by 
mechanical chronometers. Radio signals were transmitted in 
the high frequency spectrum, but accuracy was limited due to 
interference and the transmission medium itself. Just a short 
time ago even the best techniques of time and frequency 
synchronization yielded accuracies of no better than one part 


in 10’. 


The most recent breakthrough involves the use of VLF radio 
transmissions in the 15 to 20 kilocycle band. Pioneering in 
VLF equipment and with the full understanding of this new 
art, ICF makes measurements of time and frequency to small 
parts in 10'' practical anywhere in the world. 


INSTRUMENT CORPORATION of FLORIDA 
P. 0. BOX 1226, Melbourne, Florida 
TELEPHONE — PArkway 3-8112 
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research, a method composed of the 
following two systems: 

1) Reliability Maturity Index (RM!) 
A method for monitoring customer and 
contractor compliance with reliability 
requirements. 

2) Reliability Performance Measure 
| (RPM). A method for estimating sys- 
tem, sub-system and component relia- 
bility. 

The Reliability Maturity Index does 
two things: it tells how much of the 
reliability program has been completed, 
and how well. For these purposes, relia- 
bility events and activities are put into 
the PERT-TIME network. Thus, relia- 
bility is monitored the same way a piece 
of hardware is. 

Reliability activities are interpreted 
broadly to include any action that has 
a bearing on the quality of a weapon 
system’s performance. The activity does 
not have to be designed specifically to 
test reliability and would include items 
| such as writing specifications, running 
laboratory and field tests and training 
operating personnel. 

Lockheed Missiles and Space Co, 
is using RMI on the Polaris pro- 
gram. Because each reliability event is 
PERTed, and consequently its status 
continuously known, a summary sheet 
can be derived which shows how well 
reliability is “maturing.” Called a Sched- 
ule Compliance Evaluation (SCE), it 
shows periodically the planned schedule 
of all reliability activities as well as 
when they are started and completed 

For each completed activity, a 
Technical Qualitative Evaluation (TQE) 
is made by a responsible reliability 
group. This group indicates on a per- 
cent basis its general degree of satisfac- 
tion with the quality of the completed 
activity. 

Here is an example of the use of 
TQE. Often there'll be a missile flight 
test, and at the time the contractor maj 
say. “Oh, yes, we've met our schedule 
The test may have been a complete flop 
or a partial success, but it didn’t do the 
job that was planned for it on schedule 
TQE attempts to relate the degree of 
| success of the mission with the schedule 

Where there is excess disparity, a “dan 
ger” signal is flashed on the RMI sum 
mary sheet. 
The Reliability Performance Meas 
| ure—a means for predicting a weapons 
system reliability throughout its life 
cycle—is still being developed. The 
Special Projects Office hopes to have a 
system ready for pilot-testing before the 
end of the year. 

What is wanted in the ultimate 
PERT system is a computer method in 
which the factors of time, cost and tech- 
nical performance are inter-related 

(For another look at PERT, see the 
July issue of ARMED FORCES MANAGEMENT, 
an American Aviation Publication.) n 
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RCA-NASA Development of TIROS Advances Progress in Worldwide Weather Forecasting 





ise of 
flight =. . P 
r may down to earth new, more definite pictures and data of by NASA, to measure and record the heat radiation 






















From its vantage point in space, TIROS is sending non-scanning Infra-red Sensing Devices, developed 


dule.’ the world’s everchanging weather patterns to aid man of the earth and its cloud cover, and a revolutionary 
e flop 
lo the 
edule 
ee of tronic equipment, TIROS was designed, developed favorable orientation of the satellite for long periods. 
edule. § and built by RCA’s Astro-Electronics Division for 

“dan- 
sum- 


in his ageless efforts to control the elements. new Magnetic Orientation Device to capitalize on 


Incorporating revolutionary and advanced elec- the effects of the earth’s magnetic field and maintain 


National Aeronautics and Space Administration. RCA developments in miniaturization, reliability, computing 


Within its small circumference are miniature TV cam- and overall electronic activities are contributing to many of the 


T lation’ ding spac an ! l ( tio 
Meas- eras, tape recorders, TV transmitters, command re- nation’s leading space and missile projects. For information 


apons 


s life 
The equipment. In addition, it carries new scanning and Camden, N. J 


describing new RCA scientific developments, write Dept. 434 
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An invitation to Engineers and Scientists 


The serious minded scientist and engineer who is considering a career change is F 
frequently at a disadvantage because he does not know precisely what positions 
are available to him. Nor, until now, has he usually been able to find out in a 
professional, dignified, confidential way. 

To meet this professional need the Aerospace Engineering Division of Hughes 
Aircraft Company announces the inauguration of a new service for scientists and 


engineers which notifies you whenever an opening occurs which we believe may 





) one 
be of interest to you. fuzi 
An Engineering and Scientific Register has been established wherein you may record dev: 
your qualifications and interests, even though you are working and not actively = 
seeking a different position. Whenever new opportunities arise, this register is ; 
systematically and thoroughly searched , 14 
Hughes is constantly developing new frontiers in science that create needs for j om 
specialized knowledge and talent. When these needs arise, we first search the 3 DO 
records of present employees; but new developments frequently create a de- nec 
mand for key additions to our scientific and engineering staffs. 
Through Hughes’ Engineering and Scientific Register, we know about you, what you yea 
can do and what you would like to do. When a challenging opportunity develops 9 
that fits your particular qualifications and desires, we can get in touch with you. ion 
You do not make application for employment and no contact is made with a re 

} disc 


present or past employers. You merely permit us to advise you whenever an 
opening occurs which we believe may be of interest to you. At that time you can ust 
the 

aa the 
decide whether you wish to accept our invitation to be considered as a candi- 


date for the position 
If you would like to be listed in our Engineering and Scientific Register, we cordially 


5 


invite you to fill out and mail the request below. 


HUGHES AIRCRAFT COMPANY 


AEROSPACE DIVISIONS 


At Hughes, all qualified applicants are considered for employment without regard to race, creed, color or national origin 


------- 
| 


Administrator, Engineering & Scientific Register 
Hughes Aircraft Company 
Culver City 63, California 


Please send the form (not an application form) on which to profile 


| - 
| my professional background, experience and interests for inclusion | 
| in the Hughes’ Engineering and Scientific Register | 
| | year 
| reluc 
Name i ee a saliniainitinaremmansnes an U 
SYSTE 
| Address_ —— — - — | 
| City ee ee Lk Rk Se oe _ State Oe Gee | . gne 
| : i 
| _ as <= ___ Professional Field__ . = miei — | b lit) 
DOF 
einen tron 
the | 
miss’ 
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Army-Made 
Fuzing Device 
Weighs 14 oz. 


A DIGITAL programer-timer — 
one-fifth the size of any arming and 
fuzing device now in use—has been 
developed and flight-tested in five Little 
John test vehicles by the Diamond Ord- 
nance Fuze Laboratories. 

Containing no moving parts, the 
|4-oz. programer, a component for the 
Army’s Missile A weapon system, is 
only one of many electronic devices that 
DOFL’s Copperhead fuze system is ex- 
pected to yield. 

e Copperhead program — Several 
years ago the Army Ordnance Corps 
made a study of the state-of-the-art of 
the components being used in the de- 
sign of its tactical weapon systems. As 
1 result of this investigation, the Army 
discovered that missile designers were 
using components that lagged behind 
the electronic art by approximately five 





SMALL ENOUGH to be held in the palm 
of one hand, the DOFL-developed pro- 
gramer-timer promises to replace the old- 
fashioned electro-mechanical devices used 
in warhead fuzing systems. The programer 
weighs only 14 ounces and has a total vol- 
ume of 10 cubic inches. 


years. This situation is attributed to the 
reluctance of the design engineer to use 
an untried component in a new missile 
system. 

The Ordnance Corps, therefore, as- 
signed to each of its arsenals an area 
of component development responsi- 
bility consistent with its past experience. 
DOFL was given cognizance over elec- 
tronic fuzing and, from this mission, 
the Copperhead program has grown. 
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These high-performance sounding vehicles are only 
examples of Rocket Power's solid propellant accom- 
plishments ... ranging from a variety of standard 
solid propellant rocket motors to second-generation 
propellant R & D projects. 

RPI’s technical abilities, depth of experience and 
advanced production and loading facilities combine 
to provide a complete rocket and solid propellant 
capability. If your project requires rocket vehicles, 
rockets, propellant-actuated devices or gas generating 
cartridges, call RPI, today. 


FOR COMPLETE INFORMATION on RP! rocket motors and rocket vehicles, 
write for Technical Bulletin #1200. 


ROCKET POWER INC. 
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that detonate or deflagrate 


Detonating Types 

1. To cut, separate, rupture: New FLSC (Flexible Linear Shaped Charge) ap- 
plies explosive force directionally through V-Channel. The V-shaped flexible 
metal tube containing a high explosive core provides a sharply defined cutting 
action when detonated. This instantaneous cutting tool is useful in destruct 
systems, and for a variety of applications where rupture or separation is required. 
2. To convey a detonation without blast damage to adjacent areas: Du Pont MDF 
(Mild Detonating Fuse) can contain as low as 2 grains explosive per foot or can 
be jacketed with a variety of materials such as lead, aluminum, plastics, wire, 
textiles to give greater abrasion resistance and tensile strength or decrease the 
noise and adjacent damage resulting from the detonation. MDF can be initiated 
either by an electric or non-electric means. Use of the non-electrical system elimi- 
nates extraneous or static electricity hazards and provides a method for trans- 
mitting a non-electrical, non-destructive impulse. 


Defiagrating Type 
3. A versatile ignition device: Du Pont “Pyrocore,” 
diameter, continuous metal tubing containing a detonating-ignition core. 
specifications are : 

Outside Diameter: Range in Inches—0.051-0.105 

Total Weight: Grams/Ft.—4-20 

Approximate Velocity: Ft./Sec.—12,000-21,000 
This fast, uniform, minimum-residue igniter can be initiated either electrically or 
non-electrically. Why not evaluate this versatile igniter for the solution to your 
design problem? 
Think Ex . The Ex ents Systems Specialists at Du Pont may have the 
answer to your esign problem. For details on these and other explosive specialties 
write: Du Pont, 2446 Nemours Building, Wilmington 98, Delaware. 


WEAPON SYSTEMS 
SPECIALTIES 


806. u. 5. pat OFF 


BETTER THINGS FOR BETTER LIVING... 


a flexible cord igniter, is a small 
Typical 
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The primary goal of this program 
is to provide the missile design engincer 
with a versatile, state-of-the-art com- 
ponent for new systems and, also, to 
anticipate and develop components for 
future missiles. The programer-timer jis 
one of the highly integrated devices 
that are expected to radically change 
future warhead arming and fuzing 
techniques. 

e Functioning—During the missile 
flight, the programer-timer- 
a digital electronic clock—follows a pre- 
set program fed into it prior to launch 

Transistor output switches, cap 
of handling 2.0-ampere loads, are trig- 
gered to allow various warhead func- 
tions to occur. One of these outputs 
provides a 0.1-sec. signal at any desired 
place along the trajectory, five other 
outputs occur in a fixed sequence (§ 
4.0, 3.9, 3.2 
application), and the final output rep- 
resents the firing signal. 

e Advantages— Past fuzing and 
arming devices have been electro- 
mechanical in nature. However, they 
have required large amounts of space 
and power, whereas the DOFL pro- 
gramer has a total size of 10 cu. in 
and the timer requires only 0.1 ampere 
at 6.7 volts to operate. 

Since the programer has no relays 
or mechanical elements, it is insensitive 
to the combination of spin and longi- 
tudinal forces created by small, 
launched missiles. DOFL engineers feel 
that electro-mechanical clocks couldn't 


essent ly 


> 


spin- 


function under this combination of 
forces. 
Finally, the digital programer-timer 


has an accuracy of one part in 10,000, 
the capability of one-tenth of a second 
settings, and the tactical advantage of 
allowing the unit commander to chang 





SWITCHING SECTION 
and timer sections (bottom) are heart 
the programer-timer. The unit 
constructed and packaged by the El 
tronics Division of Cleveland Metal S 
cialties using photo-engray 
circuit techniques. 


(top) and clock 


; 


new 


Company, 
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the timing sequence right up to launch 
using a high-speed pre-set counter. 


e System description—The pro- 
gramer consists of two units: a small, 
transistorized ground control unit and 
the missile-borne programer-timer. 

The ground unit—a counter which 
is preset to the flight, or fuze, time de- 
sired—sends pulses at a 7kc. rate to a 
group of 11 binary counters in the pro- 
gramer. Each pulse reduces the maxi- 
mum fuze setting by .1 seconds until 
the value set on the ground control unit 
has been reached. The time required 
for this operation is approximately one- 
sixth of a second. 

The programer-timer consists of an 
integrator, accelerometer, timer, output 
amplifier and a switching array. At the 
heart of the system is a quartz crystal 
oscillator which vibrates at a frequency 
of 20.48 kc. and has an accuracy of 
one part in 1,000,000 over a tempera- 
ture range of 65-165°F. 


e Binary counter array—The pulse 
signal from the oscillator is fed into the 
first bank of 11 binary counters which 
have an output of 10 cps. The 10-cycle 
signal is then fed to a second bank of 
11 binary counters, where it is stored 
for the timing sequence. The total time 
available is, therefore, 204.8 seconds. 
However, for the particular application 
of this timer, the total usable time has 
been reduced to 113.6 secs. 

A group of 14 NOR circuits is used 
to read out the second group of binary 
counters at pre-selected times. The first 
four readout times are shut off after 
0.1 sec.—the basic programer time in- 
terval, the fifth remains on for several 
seconds, and the sixth is the firing signal. 
All readouts would correspond to vari- 
ous arming and fuzing functions within 
the warhead adaption kit. 

To preclude unintended or accidental 
arming, the accelerometer in the pro- 
gramer must sense a load of 20 gs for 
at least 400 feet before any of the arm- 
ing sequence takes place. 

¢ Present applications—tIn addition 
to performing as a warhead programing 
and arming device, the programer-timer 
has a number of other applications. 
Foremost among these are manufactur- 
ing process control, aircraft collision 
control, and programed satellite func- 
tions. According to one DOFL engineer, 
the device could be used to time-pro- 
gram almost anything—‘“even a washing 
machine if you wanted to spend that 
much money.” 

DOFPL is already at work on a 50-hr. 
clock which will contain its own power 
supply. Also, as part of the Copperhead 
component development program, they 
are studying ways of even further im- 
proving the programer and other ele- 
ments of the up-to-date electronic fuzing 
system that they are developing. s 
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eELECTRICAL 
ENGINEERS 
-PHYSICISTS 


for advanced studies of high-perform- 
ance electrical propulsion systems... 


Great interest has been aroused by our unusual oscillating-electron 


ion engine whict Juces a high-velocity, electrically-neutral 
C 4 y y 
plasma beam this ele ctrica ly neutral stream elim nates the 
space-charge effect, there is no theoretical t to ft thrust 
capability of the device. @ Past successe s and current progress 
with this device ind ir ther areas of plasma research) now 
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RESEARCH LABORATORIES 
UNITED AIRCRAFT CORPORATION 


400 Main Street, East Hartford 8, Conn. 
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Markers Tet Basic FActs for Component Reliability Testing 


Brady self-sticking miniature Component Markers provide the clear, 
legible data required for reliability testing of electronic components. 
Printed with serial numbers, component value, date codes, manufac- 
turer's name or symbol, color stripes, etc. Overcoated to resist solvents, 
oil, moisture. Adaptable to any testing procedure or system. Write for 
Bulletin No. 138. 


BIRIA|DIY 
MAIRIKIE|RIMIAIT|IIC 



























































MARKING MACHINE f 


Applies Brady Markers at speeds Li 
up to 1500 sa hour. Manual or components, small parts. Write 
automatic feeding. For wires, for Markermatic Bulletin 195. 


W. 4. LURE CO., 796 W. Glendale Ave., Milwaukee 9, Wis. J Manutacturers of Quality 
Pressure-Sensitive Industrial Tape Products, Self-Bonding Nameplates, Automatic Machines for Dispensing 
Labels, Nameplates, Masks and Tape. Est. 1914 118 
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Order Reprints of the 
MISSILE/SPACE ENCYCLOPEDIA 


From 


Marketing Department 
Missiles and Rockets 
1001 Vermont Avenue, N.W. 
Washington 5, D. C. 


Price: $1.00 per copy. 
Payment must accompany order. 
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NASA 
Aerolab Development Co., Pasadena, ‘ 
from Goddard SFC, for vehicle syster 
carry a recoverable payload 1200 mi 
space and over a range of 1200 mi r 
engineering of vehicle performance d 
payload recovery, operational support d 


field engineering in connection with 
NERV II operation. No amount disc! 


$998,753—-Minneapolis - Honeywell Regulator 
Co., Aeronautical Div., St. Peters! 
Fla., for furnishing necessary enginec g 
and manufacturing services to adapt 
Centaur guidance set to meet Satur? 
quirements; $135,502 for fabrication 
and delivery of three gyros, acceleroms« 
ters, test stations and field support 
ices for Saturn 


$490,000—Chrysler Corp.'s Missile Div., H 
ville, Ala., for qualification and relia! 
testing of Saturn ground support 
ment subsystems and components 


$450,000—Douglas Aircraft Co., Santa M 
Calif for developing orbital placer 
techniques and engineering design sj 
fications for the Project Rebound s; 


craft 


$193,729—Eclipse-Pioneer Div., Bendix Cor 
Teterboro, N.J., for six integrating ¢ - 
and six stabilizing gyros for Satu 


$136,000—General Electric Ordnance Dept 
Pittsfield, Mass., for development w 
a@ cryogenic gyroscope 


$118,915—ACR Electronics Corp., New H 
lands, Mass., for radio beacon drop t 


$100,000—-Boeing Co., Seattle, for study of 
velopment of large rockets employing s 
propellants in one or more stages 
liquid propellant in upper stages 


$49.910—Space Technology Laboratories, Ir 
Los Angeles, for investigation of n 
of assembling Saturn boosters 


horizontal and vertical position 


ARMY 


$2,999,986—Northrop Corp., Nortronics D 
Hawthorne, Calif., for arming devi 
Sergeant missiles; $3,957,124 for 112 la 
ers for XM-78E3 





$1,300,000—-General Electric Co., Burli 
Vt., for production of safing, arml: 
fuzing adaption kits for Littl 
rocket 


a 


423,619—Western Electric Co., Laure 
Pa., for production engineering mea 
for 1000 MC germanium transistor 


$258,000—-University of Michigan, Ann Ar 
for research services to conduct inve 
tion of a physical model for 
detection 


$238,767—-CTS Corp., Elkhart, Ind., for 
miniature, transistor-type potentiom 


$188,145—Landers, Frary & Clark, New 
ain, Conn., for IM-108 radiacmeter 


$172,257—-Stevens Institute of Technolog) 
Hoboken, N.J., for research investigat 
of plasma acceleration 


$170,000—Weinschel Engineering, Ke-singt 
Md., for development and productior 
prototype of a microwave measurem 
system 
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$163,948—W. R. Grace & Co., Cambridge, 
Mass., for meteorological balloon. 


¢34,500—Western Electric Co., Laureldale, Pa., 
for facilities required in the performance 
of a production engineering measure for 
1000 MC germanium transistor 


AIR FORCE 


$11,881,000—Refiectone Electronics, Inc., sub- 
sidiary of Universal Match Corp., Stam- 
ford, Conn., for electronic “mission train- 
ing” systems. 


$7,450,000—-Vitro Corp. of America, New York 
City, for operation, maintenance and en- 
gineering of the Eglin Gulf Test Range, 
Fla 


2,150,000—General Motors’ AC Spark Plug 
Div., Flint, Mich., for initial provisioning 
AGE and airborne spares, and spare parts 
in support guidance subsystem (SM-68 
Titan II B) missile 


$1,000,000—-Siegler Corp., Los Angeles, for de- 
sign, development and installation of elec- 





tronic and antenna equipment for space 


and satellite programs 


$544,500—University of California (Space Bi- 
ology Lab.), Los Angeles, from Office of 
Aerospace Research, for studies of brain 
function and behavior 


$250,000—Polytechnic Institute of Brooklyn, 
N.Y., from OAR, for electromagnetic the- 
ory and information processes study 


$249,428—-University of California, Berkeley, 
from OAR, for microwaves, solid-state an- 
tennas and radiation, bio-electronics, cir- 
cults, systems and control 


$165,000—General Electric’s Receiving Tube | 
Plant, Scranton, Pa., for method of in- | 
creasing temperature limit of metal-to- | 


ceramic seals from current 150° to 225°C 


$146,085—University of California, La Jolla 
from OAR, for study of theory of solids 


$121,110—University of California, Riverside, | 


from OAR, for investigation of transport 
processes in transition metal compounds 


$107,649—Johns Hopkins University, Balti- 
more, from OAR, for plastic wave propa- 
gation in metals at elevated temperatures 


$101,500—Duke University, Durham, N.C., 
from OAR, for microwave and radio fre- 
quency spectroscopy 


$99,884—-Recony Div., Vinco Corp., Richmond, 
Va., for rocket targets 


$73,250—California Institute of Technology, 
Pasadena, from OAR, for study of stellar 
ompositions and related nuclear processes 


$62,905—Adcole Corp., Cambridge, Mass., for | 


design, development, construction and in- 
Stallation of instrumentation for rocket 
probe ionospheric measurements 


$49,381—Ionics, Inc., Cambridge, Mass., for 
development of lightweight fuel cell 
which can be used to generate electric 
power in satellites and space vehicles 


$27,300—-Boeing Co., Aero-Space Div., Seattle, 
for modification and repair of spare parts 
for Bomarc system; $133,638, prepare time 
compliance technical order in accordance 
with engineering change proposal, pro- 
vide 2 ea. kits, spares and required re- 
visions to technical orders applicable to 
Bomare weapon. 
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WHEN HIGH QUALITY 


is the Criterion 
in Airborne Telemetry... 





Vitro Electronics Nems-Clarke airborne telemetry equip- 
ment should be the unquestioned choice in applications 
where proven performance and the utmost dependability 
outweigh considerations of size and weight. A thoroughly 
equipped system of this nature might, for instance, have 
Vitro Electronics Nems-Clarke Type 1403 Airborne 
Teiemetry Receivers. Effective supporting auxiliary 
equipment in such an installation would include: 


Preamplifiers for amplification and improvement of 
received signals () Multicouplers for distribution of 
received signals to as many as 8 receivers () Phase-lock 
telemetry receivers—key units of a system (| Diversity- 
combiners combining reception of up to 4 receivers into 
one output as good as best single receiver output—or 
better than equal outputs from all associated receivers (_) 
Spectrum display unit to each 4 receivers—for visual 
monitoring of received signals to determine character 
and modulation 


QUALITY AIRBORNE TELEM- 
ETRY IS DEMANDED — VITRO 


WHERE THE UTMOST IN HIGH 
ELECTRONICS IS AT WORK. 


yttte e060 


—_ ay 
GIO ELE ’ 4 4se) A DIVISION OF VITRO COR RATION OF AMERICA 


PRODUCERS OF NEMS. CLAREE EQUIPMENT 


019 JESUP-BLAIR DRIVE, SILVER SPRING, MARYLAND / 2301 PONTIUS AVENUE, LOS ANGELES 64, CALIFORNIA 
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HERCULES POWDER names in the news 


Allegany Ballistics Laboratory 


COMPANY 


has 


MEDIATE OPENINGS — 





in Rocket Research 
and Development at 


Aeronautical and Mechanical Engineers: 


Allegany Ballistics Laboratory needs Engineers who have achieved the 
degree of Ph.D. or M.S. for advanced research in supersonic flow. We 
need men capable of solving design problems, including the establishment 
of internal ballistic parameters, nozzle configurations, structural integrity 
of components and advanced design concepts. Advanced projects include 
the design, development, testing and evaluation of trajectory control 
components, rocket chambers and advanced nozzles. 

Aeronautical and Mechanical Engineers holding B.S. degrees are 
needed for work in solid propellant rocket development programs in the 
area of mechanical design, development and testing of rocket motor com- 
ponents and assemblies. At ABL capable Junior Engineers perform 
evaluations to obtain maximum performance with minimum weight, and 
do stress analysis of complex rocket and missile structures. These posi- 
tions entail carrying out design studies of pressure vessels, attachment 
fittings, release and arming mechanisms and, in particular, advanced de- 
sign concepts in the utilization of high strength materials for high tem- 


perature applications, 


All inquiries will be acknowledged promptly. Write to: 
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Dr. W. R. Lowstuter, Technical Personnel Department 


Cumberland, Maryland 


HERCULES POWDER COMPANY 





Hercules Powder Company has been actively engaged in research, development and production 
of rockets and rocket propellants for over 20 years. At the end of World War II, Hercules ac- 
cepted the Navy's invitation to operate Allegany Ballistics Laboratory, formerly run by George 
Washington University under NDRC contract. 

Since its inception, ABL has provided the propulsion units for major projects ranging from 
operational weapons such as Nike Hercules to development missiles such as Polaris, and from 
space probes such as Javelin to Pioneer V, now orbiting around the sun. 

Ever increasing expansion at Allegany Ballistics Laboratory produces a constant need for new 
ideas and energies. For those dedicated engineers, qualified to meet the challenges inherent in 
this new and vital field, there is virtually unlimited opportunity with Allegany Ballistics Laboratory 


AU qualified applicants will receive consideration for employment without regard to race, creed, or national origin, 






Dr. R. M. Wilmotte: Research and e¢ 


| gineering specialist in electronic commu: 


cations, appointed project manager to head 
Radio Corporation of America’s develop 
ment and construction of the Relay expe 
mental communications satellite 


Edward Ray: Appointed project ma 
ager of space power; Victor E. Boccelli, 
manager of technical facilities planning 
in the Projects Planning and Special P 
grams Operation of General Electric’s Mis 
sile and Space Vehicle Dept., Philadelphia 


Dr. Webb Haymaker: Internationa 
known neuropathologist, appointed assist 
ant director for Life Sciences, NASA's 
Ames Research Center, Moffett Field 
Calif. Dr. Haymaker also will be director 
of the Life Sciences Research Laboratory 
at Ames. He expects to remain at NASA 
headquarters in Washington, D.C. until | 
reports to Ames in the fall. 


Col. Leslie B. Williams, USAF: As 
signed to the Department of State as spe 
cial assistant for space and atomic energy 
matters. For the past three years, Williams 
has served on the aerospace nuclear pro 
pulsion and power staff of the Reactor 
Development Division, Atomic Energy 
Commission 


Sal LaFaso and S. W. Kerkering: Ap 
pointed managers of the Administration 
and Production Departments, respectively 
at Aerojet-General Corp.’s Atlantic Divi 
sion, Frederick, Md. 


Chester W. Nimitz, Jr.: Formerly with 
Texas Instruments, Inc., elected a 
president of Perkin-Elmer Corp., and gen 


vice 


| eral manager of its Instrument Division 


Henry F. Brockschmidt, general manager 
of International Operations, and Robert 
H. Sorensen, general manager of Electro 
Optical Division, also elected vice pres 
dents of Perkin-Elmer. 


Dr. Donald J. Shombert: Formerly 
with Merck and Co., joins Columbia 
Broadcasting System Laboratories, Stam 
ford, Conn., as manager of the Electron 
Ion, and Molecular Beam Section of the 
Surface Physics Dept. 


Eugene Tatom: Recently retired as 
Captain, USN, after 30 years service joins 
United Aircraft Corp.'s Norden Division 
as chief of research and development 


Vincent P. Huggard: Former assistant 
chief of the Requirements Division for the 
Deputy Chief of Staff for Logistics, USA 
joins the Washington office of Radio Cor 
poration of America as manager, Arm) 
affairs, Defense Electronic Products. 


Harmon Q. Avera: Former assistant 
department head and senior optical engi 
neer (photogrammetric), Itek Corp., ap 
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pointed head of the Photogrammetric Re- 
search and Development Dept., Bausch & 
Lamb, Inc., Rochester, N.Y. 


Leo W. Killen: Named assistant to the 
president of Autonetics, a division of 
North American Aviation, Inc., Downey, 
Calif. Killen was formerly director of sales 
and European operations and acting exec- 
utive vice president for Fairchild Stratos 
Corp. 


Sid W. Farley: Named manufacturing 
manager, Sparton Electronics Division of 
Sparton Corp., Jackson, Mich. Prior to 
joining Sparton, Farley was with Northrop 
Corp. 


Dr. Patrick Conley: Former general 
manager of the Air Arm Division, elected 
a vice president of Westinghouse Electric 
Corp., Pittsburgh, with responsibility for 
industry engineering apparatus, service and 
the newly-created industry systems depart- 
ment. M. B. Wyman will continue as man- 
ager of apparatus products service and 
Paul R. Sprowl has been named manager 
of the industry systems department. 


William A. Sibley and Michael E. 
Maes: Join Rocket Research Corp., Seattle, 
as research engineers. 


A. T. Colwell: Director and former 
vice president of Thompson Ramo Wool- 
dridge, Inc., elected to the board of direc- 
tors of The Gabriel Co., Cleveland, Ohio. 


Dr. Vee Chang Tsien: Appointed tech- 
nical assistant to the vice president, Marine 
Equipment Dept., Nortronics Division of 
Northrop Corp. Before joining Nortronics, 
Dr. Tsien was technical staff member at 
Avco/Rad responsible for development of 
ICBM control systems. 


C. B. McKoewn: Named general man- 
ager of B. F. Goodrich Co.’s Aerospace 
and Defense Products Division. McKoewn 
formerly was manager of the Aviation 
Products Division, which has been replaced 
by the new division. 


George B. Espey and Melvin H. Jones, 
research engineers, and William F. Brown, 
chief of the Strength of Materials Branch, 
NASA's Lewis Research Center, Cleveland, 
Ohio, received the Charles B. Dudley 
Medal from The American Society for 
Testing Materials. The award was pre- 
sented for a paper of outstanding merit 
constituting an original contribution on 
research and engineering materials. 


Theodor H. Braun: Appointed vice 
president and director of plans and opera- 
tions; Dr. Launor F, Carter, vice president 
and director of research, for the System 
Development Corp., Santa Monica, Calif. 


Pat Minervini: Named engineering 
manager of Military Electronics Division 
of Daystrom, Inc., Archbald, Pa. He will 
be succeeded as chief product engineer by 
Bernard Plevyak. 
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ENGINEERS + SCIENTISTS 


a technical adviser’s 
seat at the conference 
table 





---where the requirements of the 
aerospace control environment 
are defined—decisions implemented 


This seat is reserved for MITRE, Technical Adviser to the Air 
Force for command and control systems. 


Electronic Systems must meet the challenge to command posed by 
present and future weapons, aerospace vehicles and widely dispersed 
forces. 

MITRE works with the Air Force in planning and developing these 


systems. The job demands application of the most advanced com- 
mand and control technology. 


Many technical disciplines are pursued with a scientific objectivity 
engendered by the corporation’s nonprofit status and the clearly 
defined programs established bilaterally with the Air Force Elec- 
tronics Systems Division. 


Specifically, MITRE engages in: 
.. Advance conceptual planning 
.. Specification of individual system requirements 
.. Intersystem engineering 
.. Research and experimentation to generate new command 
and control techniques 


Engineers and scientists interested in the new field of command and 
control technology are invited to inquire about openings in: 


® Radar Systems and Techniques 

¢ Advanced System Design 

¢ Air Traffic Control System Development 
¢ Computer Technology 

© Mathematics 


© Operations Research 
¢ System Analysis 

¢ Communications 

© Econometrics 

¢ Human Factors 


¢ Antenna Design — Microwave Components 


Write in confidence to: Vice Presipent — TECHNICAL OPERATIONS 


THE 


MITRE 


CORPORATION 








Post Office Box 208, 12-WR — Bedford, Massachusetts 


All qualified applicants will recewe consideration for employment 
without regard to race, creed, color or national origin. 
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Poly-Scientific... 


First In High Density 


Slip Ring Packaging 


By Robert H. Miller 
Vice President 
Research and Development Division 


In inertial measurement units, as in most air or 
missile borne equipment, space and weight are 
vitally important factors. As over-all volume is 
reduced, the size limitations on components 
become more severe. Micro-miniaturized slip 
ring capsules pioneered by Poly-Scientific, the 
use of which is growing steadily, permit great 
space saving by placing the slip ring under the 
gimbal bearings, thus utilizing formerly 
wasted space. 

The large number of circuits in multi-gimballed 
applications require extremely dense axial spac- 
ing of slip rings. Advanced techniques permit 
Poly-Scientific to manufacture by time-tested and 
proven methods slip ring capsules with ring 
spacing of .015” pitch. This size reduction is 
being made without sacrificing high dielectric 
strength, current ratings, reliability or long 
trouble-free life. 








POLY-SCIENTIFIC 


CORPORATION 
Blacksburg, Virginia 
Product Reliability is Priceless 
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Ir 
p 
Digital Modules I 
A line of silicon digital modules te 
which operate at low power and can 1 
withstand wide operating conditions js el 
available from the Delco Radio Divi- gi 
| sion of General Motors. or 
The modules will operate on from 
4 mw. to 10 mw. of power per logic Ir 
Stage. Operating temperature range is § 
—10°C to +100°C under conditions 9 
| of near perfect vacuum, high shock § P! 











| into operation in a matter of minutes 
| with a conventional hand pump. 


| nated, snap-in contacts. 


and high humidity. 
The basic set of modules inclu 
a bistable multivibrator, a diode NOR ‘ 
gate, a power driver, a monostable n 
tivibrator and an astable multivibrat an 
Circle No. 225 on Subscriber Service Card es) 


Hermetic Connector sil 
A quick-disconnect hermetic recep 
tacle with socket-contact insert config 
rations has been developed by 
Deutsch Co. This connector features 
full compression glass insert on the rear col 
and a resilient silicone insert in front ele 
The coupling mechanism is of the push Op 
pull, ball-lock type. pre 


S ¢£ 





St 
€ str: 
the 

of 

f d onl 

but 

the 

' mu 
me! 

Designed for extreme environment be 
applications where a socket insert would 20 | 
be desirable, this connector mates with prec 


all plugs in the Detusch DM and DS gs, 
series. In addition, a complete inter- 
facial seal is obtained when used with Wi 
the DS series plugs with crimp-termi- 


mar 
The: 
Inflatable Mobile Antenna § wire 

A lightweight, compact, inflatable 
helical antenna for mobile and trans- 
portable tracking systems is available 
from Andrew California Corp. This 4-ft 
antenna, Type 53000-2N, can be put 


Circle No. 226 on Subscriber Service Card 


Incorporating bifilar helices, the g 
is greater than 9.5 db over isotropic 


| with a VSWR of less than 1.5:1 across ie 


| the antenna’s (215-265 mc) bandwidth 
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Circuit Analyzer 

A circuit analyzer which analyzes 
from 500 to 18,000 circuit points auto- 
matically is available from Autonetics, 
a division of North American Aviation, 
Inc. It checks wire continuity of com- 
plex electronic circuits automatically by 
comparing two units against each other. 
The unit will display steady light pat- 
terns to enable qualification of the 
“master” to wire lists. This equipment 
eliminates the need for tape or card pro- 
graming and requires no matrix chart 
or plug board programing. 
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Irradiated Wire 


Radiation Materials, Inc. has com- 
pleted development of an irradiated 
polyolefin wire and is activating plans 
for full-scale production and marketing 
of the material. The irradiated wire pos- 
sesses radiation resistance, temperature 
and dielectric characteristics which are 
especially suitable for the environments 
encountered in satellite and ballistic mis- 
sile programs. 

The wire’s temperature characteris- 
tics enable it to resist burning or shrink- 
back by soldering irons or soldering 
baths, making it highly applicable to 
commercial and military miniaturized 
assemblies where 
manufacturing 


soldering 
present 


electronic 
operations in 
problems. 
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Strain Gage 

A fast-setting epoxy cement for 
strain-gage application has been put on 
the market by the Instruments Division 
of The Budd Co. B-3 cement sets in 
only three hours at room temperature, 
but heat can shorten this. Feature of 
the B-3 cement is that, although it sets 
much faster than standard epoxy 
ments, it still allows a strain gage to 
be aligned while cement is setting up, 
so that it may be positioned with great 
precision. This also facilitates the use of 
jigs, fixtures and other tooling. 

Circie No. 230 on Subscriber Service Card 
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Wire Stripper 

Western Electronic Products Co. is 
marketing the Model AT-1 Auto- 
Therm, a semiautomatic Thermal-type 
wire stripper capable of stripping over 
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The first American Astronaut in Space will rely on a continuous supply of 
oxygen metered through intricate valving which has been designed by Garrett 
Corporation, AiResearch Manufacturing Division, engineers with the technical 
assistance of Stillman Rubber Company experts 

To produce a re liable poppet in sub-miniature S1Z¢ whic h would meet micro 
a special compound 


TH-1080 


precision requirements, Stillman Laboratories developed 


w NASA’s Project Mercury 


stainless steel body and shaft, and the 


designed especially f This compound was 
bonded under critical conditions to the 
poppet then ground to precision tolerances 


abl 


design release date 


By close coordination with Garrett engineers, Stillman technicians were 
four days from the 


in the 


to produce this precision part in only 


Stillman’s reputation for quality and reliability aircraft and missile indus 


try, together with years of technical experience and know-how, enabled them to 
produce and deliver the all-new, sub-miniature poppet in record time. These 
same qualities of experience and technical abilities are available to any industry 


or manufacturer who specifies the very finest of static and dynamic sealing 


STILLMAN RUBBER COMPANY 


Marilyn Avenue, Culver City, California 


niormation, write to: 


5811 
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Order Reprints of the 
MISSILE/SPACE ENCYCLOPEDIA 


From 


Marketing Department 
Missiles and Rockets 
1001 Vermont Avenue, N.W. 
Washington 5, D. C. 


Price: $1.00 per copy. 
Payment must accompany order. 
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...products and processes 


1000 ends per hour. It strips virtually 
any type of insulation, including Fiber- 
glass, Teflon, Kel-F, Nylon, Rayon, 
Dacron, polyester, vinyl, polyethylene, 
in sizes from smaller than #30 to wire 
in excess of %-in.-diameter. The strip- 
ping head consists of two pincers-type 
heavy-duty heating elements. A foot- 
switch-actuated solenoid causes the ele- 
ment jaws to close and to rotate if 
desired. 
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Boosted Wire Capacitors 


Users of Ohmite Mfg. Co.’s tanta- 
lum wire electrolytic capacitors can now 
obtain higher maximum capacitance in 
most of the existing case sizes. Some of 
the gains in maximum capacitance are 
considerable and stem from improve- 
ments in processing. For example, the 
Size E case (.812 x .134 Dia.) has 
increased from 80 mfd maximum at 
1.25VDC to 150 mfds; at 16VDC the 
increase is from 19 to 25 mfds. The 


A REPUTATION BUILT ON EXPERIENCE 


Components built by 





Lavelle have met the 


challenge of change 


in the aerospace in- 





dustry for more than 


two decades. You can HEAT EXCHANGER 


TIROS STRUCTURE 


rely on this proven 
experience in making 
sheet metal parts and 
assemblies to exacting 
specifications—for 
missiles, jet engines, 
space vehicles and air- 


frames . . . electronic 





systems and equipment 





i 


NOSE CONE 


for ground support. 








RVX NOSE CONE | 





MISSILE SUPPORT 
CABINET 


RADAR PEDESTAL 
BASE 


‘WRITE FOR BROCHURE DETAILING COMPLETE LAVELLE SERVICES 
ENGINEERING * PRODUCTION PLANNING «+ SHEET METAL FORMING 
WELDING « MACHINE SHOP + METAL FINISHING + QUALITY CONTROL 


ZZ Labbe Sx 


LAVELLE AIRCRAFT CORPORATION * NEWTOWN, BUCKS COUNTY, PA. | 


Between Philadelphia, Pa., and Trenton, N. J. 
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greatest gains were achieved in the 
larger case sizes and in the lower volt- 
age ratings. The thirteen extremely smal) 
case sizes now provide a range from 
0.01 to 150 mfds and voltages to 150, 
depending upon case size. 
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Tape-To-Tape Converter 


A versatile tape-to-tape converter 
for conversion of differing input-output 
media and codes is available from Day- 
strom’s Control Systems Div. The Day- 
strom TMTC (Tri-Mode Tape Con- 
verter) is available in models to convert 
perforated paper tape to magnetic tape, 
magnetic to paper, or paper to paper, 
The TMTC’s accept and generate all 
paper tape and magnetic tape codes now 
in use in data processing. Any paper 
tape data such as accounting records 
and engineering tests can be read by a 
TMTC Converter at a speed of 300 
characters per second and convert in 
seconds to magnetic tape for high-speed 
computer use, re-transmission or storage 
for future use. 
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| A-C Coupling Card 


Computer Logic Corp. is marketing 
a plug-in logic coupler card, Model 
AC-1. The solid-state coupling card is 
compatible with the 200 kc series of 





digital logic circuit modules manufac- 
tured by the firm. Useful in ac-coupled 
digital systems, the Model AC-1 allows 
a reduction in the number of basic digi- 
tal logic cards used in the system. The 
coupler card is also used in triggering 
one-shot delays. 
Circle No. 234 on Subscriber Service Card 


Regulated Power Supply 

A solid-state regulated power sup- 
ply with automatic voltage-sensing and 
an input-output efficiency nearly 50% 


| higher than that of comparable equip- 


ments is being marketed by Weber 
Electronics Division of Weber Aircraft 
Corp. Used for powering components 
on ready-to-fire missiles, the unit em- 
ploys safety factors to sense remote 
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in the malfunction and to regulate (locally and | IS T i E 
T volt- TECHNIC at load), or to shut off power in the TH 
y smal} event of over-voltage or over-current at co RRECT 


| from 
o 150, 


wd 


the load. 

The rack-mounted power supply has 
separate electronic and magnetic over- 
load-sensing systems; either can inde- 





pendently sense voltage and current, and 
r function to adjust or shut off as required. 
verter Circle No. 235 on Subscriber Service Card 
outpu > 
: Day. Dry-Film, Bonded Lubricant 
Day. Molykote X-15, an inorganic- 
Con- bonded, dry film lubricant with a useful 
onvert temperature range of from —300 to 
> tape, +1200°F is being produced by The 
paper, Alpha-Molykote Corp. under a licensing 
ate all agreement. In addition to its wide tem- 
Ss how perature range, Molykote X-15 is in- the STANPAT from its 
paper sensitive to liquid oxygen; has proven are 
ecords to be unaffected by up to 5 x 10° roent- 9 
i by a gen gamma radiation; retains its lubri- 
f 300 cating properties under vacuums up to 
ert m 10° mm of Hg; and is easy to apply 
~speed in either shop or field. 
torage Circle No. 236 on Subscriber Service Cord 
rd Direct Drive Counter 
A line of high-performance, low- ak * 

ketin torque, direct-drive counters for digital - 
M aa readout applications where plus and nv Na: 
aad minus, right and left, or directional 
inn ‘ readings are required is available from the STANPAT into 














Technic Rhodium Sulphate TP is a 
new and superior concentrate. It is 
ideally suited to meet all electro- 
plating specifications, and offers to 
electroplating metallurgists new 
possibilities for the adaptation of a 
Rhodium electroplate that has 
lower stress, finer grain and higher 
purity. 











Veeder-Root, Inc. Designed for applica- 
tions in navigation instruments, missile 
ground support equipment, ground ap- 
proach systems, machine tool indicators, 
gauging instruments, and tracking equip- 
ment, the line will include 27 different 
units both in-bank and in-line models. 
Circle No. 237 on Subscriber Service Cord 


Data/Photograph Correlator 


A digital recording head for corre- 
lating digital data and photographic 
images on the same photographic film 
has been developed by FMA, Inc. 
Mounted inside a camera, the miniature 
device provides a means of recording 


| instrumentation data such as test param- 


position on the tracing 


into position will not 


wrinkle or come off 


Don't chain your engineers to time- 
consuming routine on repetitive blueprint 




















y eters (e.g., velocity and temperature) | items... free them for more creative work 
nufac- 7 “ 
pled along with the photography normally and save countless hours of expensive 
‘llows required in such operations as missile- | drafting time with STANPAT. 
ee testing, sled-testing, or destruction tests. | STANPAT prints these items on tri-acetate 
> digi- The problem of synchronizing and col- sheets that are easily transferred to your 
. The Write, Wire, Phone or TWX lating several recording media is thus tracings. No special equipment required... 
gering for complete information "eliminated. Instrumentation data are reproductions come out sharp and clear... 

directly associated with the pictorial and STANPAT is incredibly inexpensive. 
, | recording. 19 YEARS OF SERVICE TO INDUSTRY 
y Circle No. 238 on Subscriber Service Card 

STANPAT COMPANY 

| SUP- | Portable Antenna Whitestone 57, N. Y., U. S$. A. 
g and = mmc Aa ; Phone: Flushing 9-1693-1611 
50% POBox 965 Temco Electronics Division of Ling- Please quote on enclosed samples. 
>quip- Nef | Providence, 1 R.! Temco oieerinn, a ae pera a a ee 
Veber J ed lightweight, 4- or 7-turn helical antenna. 
reraft path stuart »aaee Gain, at center of band, is 10.5 decibels oy 
nents = $i Plant: Cranston, R. |. at 4 turns, 13.5 decibels at 7 turns. c 
 em- Beam width is 52° and 40° at same enna 
»mote Chicago Office: 7001 No.Clark St. | specifications. Impedance is 50 ohms, 
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Erortier, 


proven on major missile and military systems 


Frontier ‘‘standards” or custom-packaged ‘‘specials” 
“ 2 * 
ra Fie 


S@attieegeececrTrereown 
4612 Memphis Avenue 
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© 1961 Frontier Electronics Co. 


>> 


« EXTREME ACCURACY 
e ABSOLUTE RELIABILITY 
¢ SUBMINIATURE PACKAGING 


frequency 


on these frequency e time e digital products 


oscillators + secondary and portable standards - 


converters (frequency and subminiature DC-DC 


voltage) - R. F. oscillators 


systems + special developments 


time 


frequency control 


programmers + intervalometers + timers « digital 


clocks + on-missile (launch vehicle and payload) 
command program timers (fixed and variable 
- electromechanical and solid state - 
single and multi-channel + time reference and 
memory command systems - special developments 


instruction) 


telemetry 


oscillators « transmitters «C.W.—F. M.—P. C. M. - 
“specials” - transponders - 


digital modules 


+ complimentary logic modules that are quickly 
and specifically “Frontier-Tailored” for your 

+ master clocks - flip-flops - sollane 
yarallel and serial) - pre-set counters 
gisters - redundant 
output selectors (w or w/o comparison monitors) 
indicator drivers - 


ticular system 


* comparators ( 


+ amplifiers - 


- shift re 


binary-decimal decoders - 


special developments 
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DIVIDING HEAD. 











Ultra Precision Spacing on 
guided missile components 
and similar critical work 
guaranteed by this ex- 
clusive DOUBLE-MICRO- 
SCOPIC PICK-UP of the 
LEITZ OPTICAL MASTER 


It compensates for run- 
out, the most common 
source of error. Working 
1 second of 


accuracy 
arc. 
There 


Request catalog 82-1 


OPTO-METRIC TOOLS, INC. 


'cs 
7 


special developments 


++ to meet any requirement 


co. 
Cleveland 9, Ohio. 





ULTRA PRECISION IN SPACE 


is no substitute 
for LEITZ in optical divid- 
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and voltage standing wave ratio is !ess 

| than 2 to |. Frequency range is 215 to 

265 megacycles per second, with other 
frequencies available upon special o1 
Circle No. 239 on Subscriber Service Card 


| Front-Feed Printer 


A digital printer with an all-trar 
torized drive is available from Computer 
Measurements Co. The Model 400DT 
has a convenient, simple and easy-to- 
read front-tape feed and can be either 
cabinet- or rack-mounted. The digital 





printer can be coupled to any electronic 
counting equipment or control syst 
that provides a 1-2-4-8 binary coded 
decimal output with a voltage swing 
—6 volts. It is designed to operate d 
rectly with any of the CMC solid-state 
digital instrumentation. 
Circle No. 240 on Subscriber Service Cord 


Midget Heat Sink 


Hunter Tools is now producins 
small, lightweight heat sink. It is 
in. long and has slimmer points to get 
into confined areas. These heat sinks 
made of Berylco 10 because of its higl 
thermo-conductivity and good sp! 
characteristics. The handles are covered 
with plastic to keep finger area cool 
comfortable. 

Circle No. 241 on Subscriber Service Card 


| Noise Figure Test Set 


The Auto-Node, an accurate, wide 

| range noise figure measurement test set 
is available from Kay Electric Ci 
The unit provides highly precise nois« 
figure measurement from 0 to 15 db at 
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frequencies from 5 to 2000 mc. It con- 
tains all the necessary equipment for 
making noise figure measurements. An 
[-F range of 7.5 to 150 mc (with a re- 
quired input noise level of —10 db to 
0 dbm over a 3-mc bandwidth) is pro- 
vided. The I-F frequency covers the 
range of most I-F’s presently used. The 
AGC has a dynamic range of 12 db. 
Circle No. 242 on Subscriber Service Cord 


Nose Cone Grinder 


A dual-table contour grinding ma- 
chine using a three-dimensional master 
is available from Frauenthal Division 
of the Daydon Engineering Corp. An 
automatic electro-hydraulic tracer sys- 
tem using a master on the first table 
produces a duplicate on a second table 
and within +0.0005 in. For other appli- 
cations, a grinding spindle may be added 
to use with the second table for grind- 
ing two identical parts, one on each 
table. The Model 926 machine was de- 
signed to grind Pyro-Ceram nose cones, 
but may be adapted for other parts. 

Circle No. 243 on Subscriber Service Card 


Cold-Wall Vacuum Furnace 


A line of standard high-temperature 
cold-wall vacuum furnaces able to pro- 
duce temperatures up to 2500°C at 
1xl0° mm Hg pressure has been de- 
veloped by Vacuum Specialties, Inc. 
Designed for high-temperature mate- 
rials research, development, and pro- 
duction programs in the electronics, 
space, and nuclear fields, the new line 
consists of 27 models in nine different 
sizes. The units employ internally heated 
hot zones which may be arranged either 
vertically or horizontally. Sizes range 
from 60 to 2700 in.*. 

Circle No. 244 on Subscriber Service Card 


Silicone Wire Insulator 


A silicone rubber compound, SE- 
9007, for use as wire and cable insula- 
tion has been put on the market by the 
Silicone Product Department of G.E. 
Similar to the SE-975 family of com- 
pounds, the material is designed pri- 
marily for high-quality aircraft, hook-up, 
motor lead and similar wire applica- 
tions. It is somewhat softer than SE-975 
grade, offering excellent processing char- 
acteristics, easy milling, high extrusion 
speeds and very good diameter control. 

Circle No. 245 on Subscriber Service Card 


Monitoring Transformers 


A line of transformers for precision 
monitoring of pulse currents at voltages 
up to 300 KV has been developed by 
Pearson Electronics, Inc. These units 
are used with a standard oscilloscope 
for monitoring of pulse currents from 
milliamperes to tens of thousands of 
amperes in high- or low-voltage con- 
ductors, charged particle beam currents 
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UPERVISOR 


IN THE FIELD OF 
DIGITAL DATA TRANSMISSION 






IMPORTANT to any crea- 
tive engineer is the opportu- 
nity to tackle an unusual prob- 
lem—then see his own 
progress from conception to 
a fully operational system. 


ideas 


Just such an opportunity is 
now available at the Weather 
System Center for an engi- 
neer experienced in the area 
of digital data transmission 
via land communication lines. 
The individual will 
supervise and direct: 1) in- 
vestigations and analysis of 
present and planned message 


selected 


traffic on civilian and military 
weather 
both high-speed 
speed digital data and graphic 


circuits. 2) study 
and _low- 
circuits. 3) design an im- 
proved communication system 
to Government specifications. 
4) evaluate communication 





equipment and procedures to 
obtain efficient system design 
at reasonable cost. 


Because of the pioneering 
nature of the project, this 
position offers exceptional 
challenge and opportunity to 
a truly creative engineer 


capable of originating major 
design concepts. It can be an 
satisfying 
lifetime career in a new field 
with growth possi- 
bilities. 


introduction to a 
unusual 


Minimum requirements: En- 
gineering degree preferably in 
electrical or communication 
engineering. Eight to ten 
years experience with empha- 
sis on experience in the digital 
communications area. 

resume (includ- 
requirements) to 
FINCH: 


Please send 
ing salary 


Mr. F. T. 











XN 
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SYSTEM CENTER 


UNITED AIRCRAFT CORPORATION EAST HARTFORD, CONN, 
400 Main Street, East Hartford 8, Conn. 
All qualified applicants will receive consideration for employment without regard 


to race, creed, color, or national origin 
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: ully Approved 
for use with FC-75 
and other exotic fluids 


A version of this highly re- 
liable pump motor is currently 
serving on A. C. Spark Plug’s 
all inertial guidance system. 

The unit is fully compatible 
with fluorochemicals and will 
not contaminate such fluids. 

A wide choice of voltages to 
suit the application, as well as 
some of the lowest watt inputs 
possible to achieve the task. 

But perhaps the most re- 
markable feature of the Calco 
immersible pump motor is its 
tremendous endurance. 

Tested under duplicated 
service conditions, this pump 
motor has functioned continu- 
ously for over 10,000 hours 
without failure or dimensional 
wear. This, gentlemen, is relia- 
bility. 

Calco’s engineering ingenu- 
ity can help get your plans off 
the ground. Call on Calco for 
proof. 


* Complete design, 
manufacturing, 
assembly and testing 


Precision electro-mechanica/ compo- 
nents for airborne and ground support 
equipment. WRITE FOR INFORMATION 


“MANUFACTURING 


COMPANY 
ADDISON, ILLINOIS 
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in accelerators, and electron currents in 
electronic devices. The specifications 
feature fast rise-time (20 millimicrosec- 
onds), low droop (0.1% to 0.0005% 
per microsecond, depending on model), 





high-output amplitude accuracy (+1%, | 


—0% ), and ability to monitor currents 
at very high voltages up to 300 KV. 
Circle No. 246 on Subscriber Service Card 


L-Band Coaxial Isolator 


Miniature L-band Coaxial Isolators 
with improved electrical characteristics 
are available from E & M Laboratories. 
These units, 6.45 in. long and less than 
2 Ibs. in weight, have been reduced to 
one-half the previous size. Standard 
units covering the frequency range of 


1.0 to 2.0 kmc/s have a 10:1 isolation/ | 


insertion loss ratio and a VSWR of 1.15 | 


maximum. Narrower band units are 
also available with much higher isola- 
tion/insertion loss ratios. 

Circle No. 247 on Subscriber Service Cord 


Tracing Attachment 


True-Trace Corp. has available the 


| Mark X tracing attachment for vertical 


Circle No. 21 on Subscriber Service Card 


turning and boring machines. A feature 
that further enhances the versatility of 
machine tools is the Mark X VTL trac- 
ing attachment which converts a vertical 


A 


ad 





turning and boring machine into a con- 
tour turning lathe. This compact attach- 
ment mounts to the ram or turret of the 
machine, or many be installed in place 
of the side head—depending upon the 
individual machine and job require- 
ments. Being an attachment, no ma- 
chine conversion is required. 
Circle No. 248 on Subscriber Service Cord 


Rotary Accelerator 


Pacific Southwest Instrument Labo- 
ratories is marketing a rotary accelera- 
tion generator designed for test qaulifi- 
cation programs and production testing. 
The 20-in.-diameter spin table, desig- 
nated as Model RA-ATC-S00-1 tests 
dynamic characteristics of instruments 
and other scientific objects from 3 g to 
500 g/lbs. The rotary acceleration gen- 





‘PIANO COMPANY 





an - 
Walhuin 


SUB- MINIATURE 
PHOTOELECTRIC 


TRANSDUCERS 





MODEL 200-13 BIT ACCURACY 


Compact Type 23 synchro 
mount with NO BRUSHES, NO 
GEARS, LOW TORQUE 
Steady light up to 20 rpm 
Diameter: 2.6”, Length: 3°.’ 
Weight: 1.25 Ibs. 





MODEL 202-13 BIT ACCURACY 


Compact Type 23 synchro- 
mount with flashing light up to 
500 rpm. Low torque with no 
brushes or gears. Diameter 
2.6”, Length: 4%”, Weight 
1.7 ibs. 


WRITE FOR 
DESCRIPTIVE LITERATURE 


AR&T ELECTRONICS, Inc. 


BOX 627 LITTLE ROCK, ARK. 
A WHOLLY-OWNED SUBSIDIARY OF 


THE BALDWIN 
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7700 Series 
7100 Series 


HAWS 
SAFETY 
FOUNTAINS 





Wash harmful fuels and chemicals from 
eyes and facial areas, instantly! Pre- 
vent discomfort and serious injury. 
Units may be wall or pedestal mounted; 
with hand or foot operated quick-open- 
ing valves 


7900 Series—-Maximum coverage eye /face- 
wash. 6 spray outlets in extra large stain- 
less steel bowl set up soft, drenching mist 
for positive first aid. Large hard valve 


7100 Series—Eye-wash sends pressure-con- 
trolled streams from chrome plated brass 
heads. Acid-resisting enameled iron bowl. 


7700 Series—tEye/face-wash simultaneous- 
ly sprays water from perforated copper ring 
and fountain heads. Stainless steel bowi 


HAWS 
SAFETY 
SHOWERS 


Instantly flood 

the body with 
torrents of rushing 
water to wash 
away injurious 
contaminants. 
Your choice 

of single head or 
multiple nozzle 
showers; available 
with hand or foot 
valves. 


Mode! 8590 — 
Multiple Nozzie 
Shower instantly 
drenches victim from 
all angles. 

Large hand vaive. 


WRITE FOR HAWS 
DETAILED SAFETY 
CATALOG TODAY! 





a product of 
HAWS DRINKING FAUCET COMPANY 
1443 Fourth Street . Berkeley 10, California 
Export Dept.: 19 Columbus Avenue 
San Francisco 11, California, U.S.A 


Circle No. 23 on Subscriber Service Card 








erator employs dual controls to provide 
an infinite variable platform speed 
within an operating range of from 10 to 
2000 RPM. The course RPM speed is 
established by an initial control setting 
while a second control provides fine 
RPM trimming. 

Circle No. 249 on Subscriber Service Cord 


Telemetering Transmitter 


Wiley Electronic Products Co. has 
developed a telemetering transmitter for 
use in rotors of high-speed rotating ma- 
chinery. Data is transmitted on the sub- 
carrier oscillator frequency directly, 
with no RF carrier, through capacitively 
coupled non-contacting slip rings. No 
FM-FM receiver is required, and the 
subcarrier frequency deviations of 
+40% are readily obtained without 
complication. The transmitter is 
bridge-controlled, 
for use with strain gage bridges. 

Circle No. 250 on Subscriber Service Card 


Time Delay Simulator 


Model 2D-5 Transport Delay Simu- 
lator is an instrumentation system which 
easily reproduces any time delay en- 
countered in a process control or experi- 
mental laboratory situation. Developed 
Moseley 


by F. L. Co., the 





combines a standard Autograf Model 
2D-X-Y Recorder with its roll chart 
accessory and a Moseley Type F-2 Line 
Follower carried on the recorder’s sec- 
ond arm. Any function can be recorded 
by the recorder’s writing pen and, at 
any desired time later, can be read 
back by the line follower. 
Circle No. 251 on Subscriber Service Card 


Film Shift Registers 


Servomechanicms/ Inc. has available 
thin magnetic-film shift registers. The 
registers exploit a magnetic domain in- 
teraction or domain boundary-extension 
phenomenon inherent only to magnetic 
films. This phenomenon, which allows 
the action of infinitesimal magnetic di- 
poles within the film and their interac- 


tions upon each other to be controlled, | 


yields shift registers in which the data 
processing is performed completely in- 
side the film. 


Circle No. 252 on Subscriber Service Card 
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RIM ASBESTOS- 
PHENOLICS 


molded stock saves tooling 
up for prototype parts 


Why pay for expensive dies and equip- 
ment for molding high-temperature 
test parts of reinforced plastics? Ma- 
chine them from standard rods and 
tubes available from R/M in a broad 
range of sizes. 

R/ M asbestos-phenolic molding com- 
pounds have proved themselves in the 
hot spots of virtually every U.S. missile. 
They exhibit uniform ablation at ex- 
treme temperatures for nose cone or 
rocket engine environments. And they 
assure high strength-to-weight ratio, 
structural integrity and shock resist- 
ance, and low thermal conductivity 
and diffusivity. 

The superiority of R/M Pyrotex® 
molding compounds stems from the use 
of extra-long spinning grade asbestos 
fibers. 

You can rely on 
R/M technical data 
and engineering help. 
Write or call for com- 
plete information. 


Billet of R/M Pyrotex 
molding compound 








RAYBESTOS-MANHATTAN, INC. 


Reinforced Plastics Department, Manheim, Pa. 


SPECIALISTS IN ASBESTOS, 
RUBBER, ENGINEERED PLASTICS, SINTERED METAL 
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GOERZ 
OPTICS 
a: 


THE 
ROCKET 
AND 
MISSILE 
INDUSTRY 


ur optical needs 

Reconnaissance 
Photo Interpretation 

the uniformly 
of GOERZ lenses 


for reliable 


Tal: 
high qué ty 


iS your guarantee 


perfo sale lala. 


* PLANIGON ® AEROTAR 
® HYPERGON ® XENOTAR 
* AEROGOR 


Let us know your requirements 


a 





Circle No. 25 on Subscriber Service Card 
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...products and processes | 
Platinum Plating Bath | 


Technic Platinum T. P., a commer- | 
cially practical bright, hard, pore-free 
platinum plating bath, is available from 
Technic, Inc. Pore-free deposits above 
0.0001 in. can be plated easily with the 
bath. The bath is stable over broad | 
operating conditions and porosity is neg- 
ligible even for deposits only 0.000050 
in, thick. Because of its brightness and 
the inherent properties of platinum, it 
is suited for use as an electrical con- 
act surface. 

Circle No. 253 on Subscriber Service Card 



























































Push-Pull Couplings 


A rugged series of quick-connect- 
disconnect couplings which sustain oper- 
ating pressures up to 3000 psi is avail- 
able for applications ranging from 
electronic cooling to hydraulic systems 
from E. B. Wiggens Oil Tool Co., Inc. 
Available in eight models, the series 
(called Inst-O-Matic) withstands vibra- 
tions of 20 g’s at 2000 cps. Coupling 
disconnects under pressures of 3000 psi 
and connects under pressures of 50 psi 

Circle No. 254 on Subscriber Service Card 








MISSILE 
MAKERS 


An electronic (all-Transistor) d-c pe 
micro volt-ammeter operated by an Ir 
automaticaliy recharged nickel-cadmium 
b a . iio. lable * Dy — r As the ini ttest of the 

attery is available from Dynamics In- Minutemell ted the suc- 


Micro Volt-Ammeter 


strumentation Co. The Model 4072 has 
full-scale ranges of voltage from 100 
microvolts to 1000 volts, and current 
from 10 millimicroamperes to | ampere. 
Accuracy on all ranges is +1% of full 


cess of Amé@rica’s first solid 
propellant ICBM, we at Fenn 
took an extra measure of 
pride in our precision parts 


in the vector nozzies.* it 











scale. The overload protection circuit added missile ll pH 
makes it possible to safely apply up to toa long lisof other 
¥ —~ > ag ies 
100 volts on the microvolts ranges, and if you ries Z d-c 
1000 volts on the upper ranges. ie. Allg fro 
Circle No. 255 on Subscriber Service Card i ; Nar 
am 
High Speed Light-Pulse en 
8 : : eXc 
Unilectron, Inc. is marketing an “Fe ie 
A 
ultra-high-speed flash source called the About Fenn are yours for the or 
“Sync'd” Submicrosecond Light Pulse asking. The Fenn Manufac- = 
Generator, This unit provides a single, turing Company, Fenn Road, ~ 
point-source light pulse of high intensity Newington, Connecticut. pie 


with a duration as short as 0.3 micro- 

second. Four models provide energy 

levels from 2 to 20 joules with durations 

from 0.3 to | microsecond. Point-source 

size ranges from 0.015 to 0.060 in. di- 

ameter, depending upon energy level. 
Circle No. 256 on Subscriber Service Card 


Separate Output Sequencer 


A versatile sequencer designed to 
produce signals on separate output lines 
at a rate equal to the input clock is | 
available from Alpha-Tronics Corp. | 
Type SSL-101 utilizes a d-c start for | 





Circle No. 24 on Subscriber Service Card miss} 
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developing the first output. The logic | 


incorporated into the design will prevent 
more than one output being energized 


at one time, thereby eliminating the | 


possibility of any false signals. This 


logic will also enable one sequencer to | 
drive another in a decade fashion, and | 


still prevent the appearance of more 
than one signal simultaneously on either 
deck. 

Circle No. 257 on Subscriber Service Card 


Power Measuring Device 


Consolidated Aviation Equipment, 
Inc., is marketing a solid-state power 
sensor which provides an in-line meas- 
urement of true power over a wide fre- 
quency range extending from d-c into 
the very high frequency region. True 


power of complex waveforms is meas- [ 
ured. Several models provide sensitivi- | 


ties enabling a measure of power rang- 
ing from the order of a few milliwatts 
to many hundreds of watts. The inser- 
tion loss of the device is negligible and 
it is physically small. 

Circle No. 258 on Subscriber Service Card 


Hi-Gain Signal Amplifier 


A transistorized, high-gain airborne | 


d-c to d-c signal amplifier is available 
from the Electronics Division of Stat- 
ham Instruments, Inc. The SA9-O signal 
amplifier features higher gain, a wider 
temperature range, smaller size and 
excellent stability. The unit provides 
complete utilization of low-level d-c 
signals from thermocouples, thermal 
sensing to bridges, and d-c excited trans- 
ducers. It has been designed to operate 
under extreme environmental conditions. 
Circle No. 259 on Subscriber Service Card 
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not just 





SMALL 











this is 





THE SMALLEST | 








INERTIA 


SWITCH 





new millimite 


© only %" long x ‘«" di- 
ameter 

@ Weighs less than 1/5th of 
an ounce! 

Light, tiny and simple, the new 

MILLAMITE has no springs, no 

bearings to wear or vary with 

time and temperature. 

High, long-term accuracy. 

Meets MIL-E-5272 environmen- 

tal spec. 

Used for: 


* Centrifugal and straight- 
line acceleration applica- 
tions 

* Shock and Vibration indi- 
cation (circuit control) 

* Initiating fuzes 


MILLIMITE SPECIFICATIONS: 

General: SPST, unidirectional, normally 
open 

G Range: to 250 G's, Factory cali- 
brated and sealed at any point 


Accuracy: +10% (closer tolerances 
on request) 


Damping: Undamped 
Reset: Automatically resets when ac- 
celeration is removed 


Electrical Rating: 1 amp @ 28V DC 
Terminals: 1 pos. and 1 case ground 
Temperature Range: —65° to +-250°F 





. Write, wire, phone 


for descriptive 
brochure MR-7-61 


INERTIA SWITCH inc. 
|_| 311 West 43rd St., New York 36 * JUdson 6-5880 


Circle No. 28 on Subscriber Service Card 





SEINE . TEL. ALESIA 57-48 





11 years’ experience in 
building and operating 
lobal communication 
networks 

serving 99 countries 
gives RCA 


unique capabilities in 


pace-age communications 


Talk with us 


if your responsibility 


includes the development 


of international 
communication systems 


between command 


rid satellite tracking 


stations 


Write or telephone 


RCA Communications, Inc., 


Viirliaa Mec (sac 


Section, 


66 Broad St., New York 4, 


Tel HAnover 2-1811, 
Area Code 212 
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—when and where— 


JULY 


Fourth International Conference on Medi- 
cal Electronics Combined with 14th 
Annual Conference on Electronic Tech- 
niques in Medicine & Biology, Wal- 
dorf-Astoria Hotel, New York City, 
July 16-21. 

Western Plant Maintenance and Engineer- 
ing Show, Pan Pacific Auditorium, Los 
Angeles, July 18-20. 

Structural Engineering Aspects of Atomic 
Shelter Seminar, Pennsylvania State 
University, University Park, July 23- 
Aug. 4. 


AFOSR, Differential Equations in Non- 
linear Mechanics, cosponsored with 
Martin’s RIAS, Air Force Academy, 
Colorado Springs, Colo., July 31- 
Aug. 4. 


Physics of the Solar System and Re-entry 
Dynamics, National Science Founda- 
tion, NASA, Virginia Polytechnic In- 
stitute, Blacksburg, July 31-Aug. 11 


AUGUST 


Space Age Astronomy, symposium spon- 
sored by Douglas Aircraft Co., Cal- 
Tech, Pasadena, Aug. 7-9. 

American Rocket Society/Stanford Univer- 
sity Guidance and Control Conference, 
Stanford University, Palo Alto, Calif 
(some sessions classified), Aug. 7-9 


Society of Photographic Instrumentation 
Engineers, 6th Annual Technical Sym- 


posium, Ambassador Hotel, Los An- | 


geles, Aug. 7-11. 


Survival in the Nuclear Age-Executive 
Management Seminar, Pennsylvania 
State University, University Park, Aug 
13-18. 

International Astronomical Union, 11th 


General Assembly, Pasadena, Calif., 
Aug. 15-24. 


| American Rocket Society International 


Conference on Hypersonics, Massachu- 
setts Institute of Technology, Cam- 
bridge, Aug. 16-18. 

National Naval Aviation Meeting, Insti- 
tute of the Aerospace Sciences, San 
Diego, Calif., Aug. 19-24. 

Welded Electronic Packaging Association 
Symposium, Lockheed Missiles and 
Space Division’s Palo Alto Research 
Facility, Calif., Aug. 21. 

National Academy of Sciences 10th Pacific 
Science Congress, University of Hawaii, 
Honolulu, Aug. 21-Sept. 8. 

Western Electronics Show and Convention 
(WESCON), Cow Palace, San Fran- 
cisco, Aug. 22-25. 


American Rocket Society Fourth Biennial | 
Gas Dynamics Symposium, cospon- | 
sored with Northwestern University, | 


Technological Institute, Evanston, II1., 
Aug. 23-25. 

American Institute of Electrical Engineers, 
Pacific General Meeting, Salt Lake 
City, Aug. 23-25. 














MISSILE 
COMPONENT 
CLEANING 


We are equipped to meet all 

technical requirements for 

the cleaning of metal, teflon 

and other products to the 

high cleanliness level 

needed for compatibility to 

liquid oxygen, helium or 4 

other exotic fuels. 

Microscopically cleaned to 
25 micron particle size 

Complete military approved 

environmental facilities for 

Accelerometers 

Pressure Indicators t 

Pressure Pilots 

Hand Valves — HP & LP 

Solenoid Switches 

Pressure Switches 

Gauges, al! types 

Elbows, duct work 

piping, stainiess 

Flexible hoses from 2” te 10” 

diameter, length to 30’, stainiess 

steel, teflon, teflon lined | 
| 


















e@eeeeeee 
~ 2 on 


Expar.sion joints, stainless steel 
Valves 
Regulators 
Tubing, fabricated, stainless steel 
Rigid inspection, testing 
and complete packaging fa 
cilities with resident military 
inspectors. 
Call or Write Dept. | | 

MISSILE COMPONENT 

CLEANING LABORATORIES 


2224 N. 10th St., Phila Pa 
BAidwin 9-0400 TWX-PH 336 
A division of the 
aker Export Pack 
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Paul N. Anderson 
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Manager 
Edwin J. Denker, Jr. 


Detroit 2, Michigan—412 Fisher Build- 
ing; TRinity 5-2555 
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editorial... 








PANSION of the missile/space industry inter- 

nationally is evident in the pages of this annual 
encyclopedia issue. More nations are building more 
missiles and space probes than ever before. 

Limitations of national budgets will prevent most 
countries from ever undertaking individual space ex- 
ploration on a scale comparable with that of the 
United States and the Soviet Union. 

But two developments abroad are fostering a 
growth of missile/space interest. One is the pooling of 
national resources as in the European Space Club 
The other, a realization that weather probes, small 
satellites and tactical missiles are not out of the finan- 
cial reach of a number of countries. 

West Germany's decision to participate in the 
European cooperative satellite launching program lifts 
a major obstacle from its path. There are others still 
to be met if the project is not to degenerate into a 
Tower of Babel due to language difficulties, differing 
engineering standards, varying national goals and the 
normal confusion generated when you put an Eng- 
lishman, a Frenchman and a German in the same 
room. 

A nation of West Germany's diverse industrial 
talents can be expected to move swiftly in the missile 
space field now that a start has been made. As noted 
in our special report on the Paris Air Show, West 
Germany made its debut there in the postwar space 
field with a modest sounding rocket. Others are under 
development. Now comes the decision to join the 
European Space Club. 

When the day comes, will Germany's wartime 
opponents express concern at some point over the size 
of German rockets built to lift peaceful satellites and 
space stations into orbit—but which are capable of 
lifting other things? Probably. And undoubtedly do 
nothing about it. So we anticipate in the years ahead 
a significant resurgence of German interest in the 
missile/ space field. 

Britain, in addition to the large role it is expected 





Increasing Activity on Planet Earth 


to play in the cooperative satellite launching program 
has a number of other projects under way. A British 
payload for ionosphere measurements is to be placed 
in orbit by a NASA Scout next year. A second British 
satellite is to be launched in 1963 by a Scout. Con 
siderable work is being carried out by British sound 
ing rockets launched in Australia. 

Canada is undertaking an extensive series of 
ionosphere probes and the launch of an earth satel 
lite in 1962. 

The Soviet Union has outlined a long-range space 
program which includes surveillance satellites in polar 
orbit, earth-orbiting space stations, two manned moon 
vehicles and reconnaissance rockets to each planet. 

Whether all these efforts abroad can be greeted 
with equanimity, only the years ahead will tell. But 
there is one cloud on the international horizon which 
requires some immediate thought 


HAT IS THE THREAT of a “weather rocket” war 

between Israel and the United Arab Republic 
Successful launch of the Israeli rocket coupled with 
official comments on “grave defense problems” which 
gave it priority brought immediate disclosure that 
Cairo is purchasing weather rockets in the U. S 

If it were not so serious, the prospect of the 
Israelis and the Arabs lofting weather rockets at each 
other might be sufficiently amusing to provide the 
plot for a comedy starring Alec Guinness and Peter 
Sellers. But anyone who watched the Israeli rout of 
the Egyptians in the Suez fighting is well aware of the 
deep feelings which still smoulder in that region. Hot 
tempers and launch pads are a poor combination 
Some serious thinking should be done before approval 
is given to private firms to ship these rockets off to 
Cairo. It is not an easy problem for the State Depart- 
ment, which must decide whether to grant the export 
licenses. 

But it certainly emphasizes our point that there is 
a growing interest abroad in missile/space activities 


William J. Coughlin 
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Kaylock. 
Thin Wall Inserts 
definitely superior... 


SELF-LOCKING — Famous elliptical internal thread locking device 
as used on all Kaylock self-locking fasteners. 
Only insert locking device approved to Mil-N-25027. 


RETENTION — Balanced counterbore and insertion tool design 
gives highest positive antirotational retention with minimum 
displacement of parent material. 


INSERTION — Wrench surface extends through entire length — 
prevents damage to locking feature or threads. 


STRENGTH — Absolute minimum boss required in parent material 
yet develops full tensile strength of 160,000 PSI bolts in alumi- 
num or magnesium castings. Saves weight and space. 

Typical rugged one-piece Kaylock heat-treated construction. 


ECONOMICAL INSTALLATION — Standard shop tolerances for 
hole preparation — only standard drills, taps, gages used. 

No tangs to break off or coils to distort during installation. 
17-4PH or A286 (AMS5735) corrosion resistant steels in either 
self-locking or non-self-locking type. 


® Write today for the new Kaylock Thin Wall Insert Brochure — 
or contact your nearest Kaynar representative. 


Kaylock. 
fit tm Uightweight fookeut 


KAYNAR MFG. CO., INC., KAYLOCK DIVISION 
Box 2001, Terminal Annex, Los Angeles $4, Calif. Branch offices, 
warehouses & representatives in Wichita, Kan.; New York, N.Y.; 
Atlanta, Ga.; Renton, Wash.; Montreal; Paris; London; The Hague 
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Trade Mark 


SAVES SPACE 
AND WEIGHT 


All holes prepared 
for inserts 
with same internal 
thread size 


UNEXCELLED 
RETENTION 


K8000 SERIES 


High-Strength 
Thin Wall Insert 


Circle No. 2 on Subscriber Service Cord 
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